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For specialised remote control—centimetre radio links— 


5 


BICC Couplers and Cables are intended for 
the outdoor inter-connection of equipment, such as 
that mentioned above. Each application calls for 
composite trailing cables containing both R.F. units 
and other polythene insulated conductors. 

BICC Polypole Mark III Couplers are available 
in two versions, designed for use with two standard 
types of BICC outdoor trailing cables. The Mark 
IIIA cable and coupler incorporates three coaxial 
circuits, and the Mark IIIB three screened twin cir- 
cuits. In addition, both cables contain three triplets 
and 21 other conductors. 

The couplers are permanently moulded to the ends 
of the cable in the factory. This technique provides 
a remarkably robust coupler which is virtually free 
from the hazards of conductor breakages near to, or 
within the coupler. 

If you are interested in the uses of BICC Polypol 
Cable Couplers, we will be pleased to send you 
Jurther information. 


cround radar—outside broadcast television 


Note these important features 


The couplers are 
assembled with the 


conductors in ten- 
a sion to ensure ha 
they each contri- 
bute their share of 
the total strength. 
Polythene injection 
moulding permits 
a watertight assem- 


bly. 


BRITISH INSULATE 
21, BLOOMSBUR 


Screwed lock rings 
provide forced en- 
gagement and 
withdrawal. The 
overall metal hous- 
ing can also beeasi- 
ly replaced should 
it become damaged. 
The cable itself is 
designed with a 
symmetrical cross 
section to provide 
the greatest relia- 
bility under severe 
handling. 


ER’S CABLESLIMITED 
LONDON, W.C.I. 


APRIL, 


1954 


Vroduced in response to a demand for a 
high sensitivity version of the world- 
famous Universal AvoMeter, this model 
incorporates the traditional design features 
of its predecessors, so highly valued for 
simplicity of operation and compact port- 
ability. 

It has a sensitivity of 20,000 ohms per volt 
ym all D.C. voltage ranges and 1,000 ohms 
per volt on A.C. ranges from 100V. 
upwards. A decibel scale is provided for 
audio frequency tests. In addition, a press 
button has been incorporated which reverses 
the direction of current through the moving 
coil, and thus obviates the inconvenience 
of changing over test leads when the current 
direction reverses. It also simplifies the 
testing of potentials, both positive and 
negative, about a common reference point. 
A wide range of resistance measurements 
can be made using internal batteries, separate 
zero adjustment being provided for each 
range. 


{t is of importance to note that this mode) 
incorporates the “AVO”’ automatic cut-out for 
protection against inadvertent overloads. 


0.C. VOLTAGE D.C. CURRENT AC. VOLTAGE 4.C. CURRENT 
2.5V 


\C Overload 
Protectio 
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£23 : 10s. 


50uA. 2.5V mA. 

10V 250uA. 1ov iA 

25V imA 25V 2.5A 

100V 10mA 100V 10A 

250V 0OmA 250V own 

1|,000V 1A 1,000V - 
2.500V 'OA 2,500V 


Size 84” yx 4 
Weight 641bs. (including leads) 


For your Valve Characteristic 
Meter or Valve Tester 


Owing to the very large number of 
valves which have been issued within 
the last two years, no further amend- 
ments will be issued for the original 
‘Avo’ Valve Testing Manual. A 
new, completely revised and fully up- 
to-date Vaive Data Manual is now 
available from the Company at 15/- 
post free. 


RESISTANCE 


Firet indication 0.50. 


Maximum indication 20MQ 
0—2,0000 fusing 
internal 


9—20MQ | batteries 
using 

0—200M() (external 
| batteries 


THE AUTOMATIC COIL WINDER 


WINDER HOUSE . DOUGLAS STREET 


& ELECTRICA QUIPMENT CO. LTD. 


LONDON 


S.w,! 


ClephOne ViCtoria 3404—9 


avoce? 
—— 


A 8/1 
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esses possesses 


How the LIS lives up to thia teat 


NOT such a silly sentence as it seems—those sibilant “S’’s produce a 
hissing sound that form an important part of normal speech. Spoken 
into a microphone that has any “ peaks ”’ in its response, or has upper 
register emphasis, those sibilants become distorted, and unnatural 
reproduction results. Apply this “ S-test ’’ to the Z33! Because of its 
flat response and its freedom from “ peaking ”’ those ‘‘S’’s will be fed to the 
equipment just as spoken—no coloration, no emphasis—just natural 
reproduction, 


Full details in Folder W/M gladly sent on request. S PE = Be . | Cc A T | O N 


OUTPUT IMPEDANCE 
Standard Model ebtibinindia ceseevsceeeee 20 Ohms 


See it on SENSITIVITY 
(20 ohms imp.) — 87 db with respect to | v/microbar . (Hi-Z) —55 db ditto. 
STAND No. 12 


FRE ENCY RESPONSE ‘ 50-10,000 </s, 4 . 
R.E.C.M.F, EXHIBITION—April 6th.-8th. eu s c/s, +5 db 
DIMENSIONS , Overall length 3jin., Max. dia. 3in. 
WEIGHT (inel. 10ft. screened cable) 14 ozs., with transformer 16 ozs, 


FINISH Polychromatic Old Gold, Front cover and base anodised, dyed 
gold. Or grey crackle and chromium 


G 0 0 D mM A h ¢ Incorporating recessed ‘ ON/OFF " switch. 
With built-in matching transformer providing 200 
ohms, 600 ohms or Hi-Z impedances 30/- extra 


GOODMANS INDUSTRIES >. we. 


Axiom Works, Wembley, Middx. Telephone: Wembley 1200 (8 lines) 


masters of quality reproduction 
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SHDEK TEST, 


Exhaustive tests on samples selected at random from every production batch of 
Mullard Special Quality Valves ensure that the exceptional care and skill exercised 
throughout manufacture have achieved their object. 

Shocks of 500 g are given to the selected samples, which are afterwards retested 
electrically to ensure that their characteristics have remained within the normal 
limits. The valves are embedded in wax in a steel box which is clamped to the 
testing table, and a predetermined shock is transmitted to the valves by the 
hammer head of the pendulum striking the table. By changing the mounting of 
the box, shocks may be given in both directions along different axes. 

The first five of a comprehensive range of Special Quality Valves are now avail- 
able from Mullard. Your enquiries on their employment and the availability of 
types at present under advanced development are invited at the address below. 


Mullard\ 


SPECIAL 


‘ QUALITY 
VALVES 


TESTED TO SPECIFIED EXTREMES 


MULLARD LTI COMMUNICATIONS & INDUSTRIAL VALVE DEPT., CENTURY HOUSI HAFTESBURY AVENUE, LONDON, W.C.2 
MVT 164 
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Portable WD 


Frequency Veler 
Th 1026 (Series) 


Direct-reading from 250 Mc/s to 4,000 Mc/s 


The Marconi Instruments ‘TF 1026 (Series) directly-calibrated absorption wave- 
meters provide an easy means of checking the frequency of sources of power and 
together cover the range 250-4,000 Mc/s. Features include : excellent screening due 
to the type of fully enclosed construction employed ; effective scale length of g inches ; 
light weight (3 lbs. approx. each instrument) ; no power supply required. 

The degree of coupling between input and resonant circuits is such that the 
accuracy of the calibration is substantially independent of changes in the type of 
input circuit, whether by stub aerial or direct by feeder, 

Tuning is accomplished by means of a variable lumped capacitance across the 
line input. The effective Q is extremely high, due 
to the very low series resistance. 

The meter covering the highest range, 
2,000-4,000 Me/s (instrument illustrated), has 
an additional wavelength calibration 
indicating in red each half-centimetre. 

The meters are supplied, complete with 
appropriate feeder cables, etc., in polished | 
hardwood carrying cases measuring a 
7 in. X 7} ins. x 8} ins, 

BoE 


oo 


| Temp. Coeff. | Discrimination 


Type Range Mc/s per deg. C. | and Accuracy 


+ 


TF 1026/1 250 500 
TF 1026/2 500/1,000 | - | 1.0 Mc/s 


TF 1026/3 | 1,000/2,000 12.0 Mc/s 
| TF 1026/4 | 2,000/4,000 | +4.0 Me/s 


MARCONI instruments 


+ BRIDGES + VALVE VOLTMETERS «+ FREQUENCY STANDARDS 
ANALYSERS + BEAT FREQUENCY ( LLATOR Q METERS 


+ 


| 


MARCONI INSTRUMENTS LTD «+ ST. ALBANS - HERTS + TELEPHONE: ST. ALBANS 6161/7 


Midland Office: 19 The Parade, Leamington Spa. Northern Office : 30 Albion Street, Kingston-upon-Hull. 
Export Office: Marconi House, Strand, London, W.C.2. 
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VIBRATORS 
& 


UNITS 


for Low voltage 
D.C. operated 
Kleectronic 


Kg uipme nt 


fb range of Wearite/OAK vibrators 

for car radios and mobile telecommunications 
equipment has been especially designed for long 
and dependable service, whatever the extremes of 
climate. 

The main structure is of steel and mica, so that 
expansion at varying temperatures is uniform, the 
base being sealed by the special Wearite process. 
The main contacts are ground to extreme limits of 
flatness and certain starting at the lightest of 
pressures and voltages is obtained by the use of 
non-tarnishable precious metal driving contacts. 
The vibrator is acoustically and electrically shielded 
by its sponge-rubber lined metal can. 

A complete range—synchronous, non-synchro- 
nous and split-reed synchronous types—is available 
for all makes of car radio and other mobile equipment. 

Vibrapower Units are completely self-contained 


VIBRAPOWER 


assemblies for providing H.T. power 

from a 6 or 12 volt D.C. source. They 

include a tapped transformer for the selection of 

output voltage, buffer capacitors and basic R.F. 

filtering, and a Wearite/OAK vibrator of a type 

depending on input voltage. Provision is made for 

the earthed input pole to be connected to positive 
or negative as required. 

H.T. smoothing is not included and must be 
externally connected, the value depending on the 
efficiency desired. An input filter must also be used. 

The units are completely screened and are 
mounted on four rubber buffers to prevent possible 
transmission of vibration to other equipment. 
Full details of Wearite/OAK Vibrators and Vibra- 
power Units are available on request. 


* Wearite vibrators are manufactured under license of the Oak Manu- 
facturing Co, of Chicago and are covered by various patents, 


WRIGHT & WEAIRE LTD 


131 SLOANE STREET + LONDON 


SW1 + Telephone: SLOANE 2214/5 
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THIS MARKS THE SPOT... 


FOR AERIAL NEWS AND VIEWS 


I aS STAR 
AERIAL’ 


The entirely new and patented 
* SNAPACITOR ” principle, exclusive to 
Antiference, provides an aerial that is :— 


CORROSION PROOF 

There are no metal-to-metal connections 
prone to corrosion. The capacitor couplings 
guarantee long life, 100 per cent electrical 
efficiency. 


PRE-ASSEMBLED AND ALIGNED 
Rods and insulator are factory-assembled and 
aligned as a complete aerial tuned for peak 
performance. 


QUICKER TO INSTALL 
Factory-built as a unit, packed complete in 
one carton, is instantly ready for mounting 
—no loose parts to go astray, streamlines 
installation time and cost. 


LIGHTER IN WEIGHT 
Construction is of highest-grade aluminium 
tubing of aircraft specification which provides 
maximum strength with minimum weight 
and widest safety margin to withstand the 
severest of weather conditions. 


TRULY COMPETITIVE IN PRICE 


MODEL X4L ‘ANTEX’ with 
6ft. mast and chimney lashing LIS >’ 
equipment, PRICE q = 


MODEL X4W ‘ANTEX’ as above LIST 66/6 
but with wall mounting bracket PRICE 
Other models for Vertical Mounting: X4M with 1oft. x 14 in. 


dia. mast: X4P with mast cap for mast top mounting: 
+ | I 4 


Horizontal mounting models include XH4W with swan neck 


arm for wall mounting and XH4L for chimney lashing, also N H IFE REN( 
XHE4W and XHE4L with 6ft. angled mast. “ 

Full details of the complete ‘ Antex’ range available on uals 
request. 


ANTIFERENCE LIMITED, BICESTER ROAD, AYLESBURY, BUCKS. 
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Designed jor Continuous Service 


ATE/TMC transmission equipment is designed to offer an operating adminis- 
tration the maximum facility in installation and in subsequent maintenance 
routines. A bayside can be unpacked, carried, erected and equipped by one 
man if necessary. Panel frames, fitted with quickly detachable functional units, 
are of the “jack-in’”’ type, an arrangement which ensures the most rapid form 
of servicing yet devised. Further information is contained in the brochure 


“Unit Construction Practice” a copy of which will be forwarded on request. 


AUTOMATIC TELEPHONE & ELECTRIC CO. LTD. 


Radio and Transmission Division, Strowger House, Arundel Street, London, W.C.2. Telephone: 
TEMple Bar 9262. Cables: Strowgerex London. Manufacturers: AUTOMATIC TELEPHONE & ELECTRIC 
Co. Ltp., Liverpool and London. TELEPHONE MANUFACTURING Co. Ltp., St. Mary Cray, Kent. 
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Sealed 
with Araldite’ 


Outstanding adhesion to metals and excellent elec- 
trical and mechanical properties combine to make 
‘Araldite’ “the resin of choice” for sealing elec- 
trical components. Exceptionally low shrinkage 


on setting plus resistance to high temperatures, 


“ 


humidity and corrosive agents contribute further 
to the success of this new epoxy resin for potting 
or casting applications. ‘Araldite’ complies with 
the requirements stipulated for the sealing of 
Service equipment. Our illustration of a trans- 
former potted in ‘Araldite’ is published by 
courtesy of the makers, Messrs. Evershed & 
Vignoles Ltd., who also use the same resin for 
sealing resistances and valve assemblies. 
‘Araldite’ epoxies are simplifying production in 
many industries. Nowhere, however, is their con- 
tribution more important than in the potting and 
sealing of components for radio, electronics and 


electrical engineering generally. 


THESE ARE THE NEW EPOXIES! 
‘Araldite’ (regd.) epoxy resins are obtainable in 
the following forms :— 


Hot and Cold setting adhesives for metals, and 
most other materials in common use. 


Casting Resins for the electrical, mechanical and 
chemical engineering industries. 


Surface Coating Resins for the paint industry and 
for the protection of metal surfaces, 


Full details will be sent gladly on request 


‘Araldite 


casting resins 


Aero Research Limited 


A Ciba Company 
DUXFORD, CAMBRIDGE, Telephone: Sawston 187 


@® 264-640 
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il — - led (Wide-band Amplifier and 


VALVE 
VOLTMETERS 


—DMillivoltmeter Type 784- 


Oscilloscope Pre-Amplifier) 


@ Frequency range from 30 c's to 10 Mc's. 

@ Voltage ranges 0-10, 0-100, 0-1,000 millivolts. 
@ Excellent Stability. 

@ Can be used as an amplifier up to 15 Mc/s. 


@ Immediate delivery. 


Valve Voltmeter Type 712 


@ Frequency range from 30 c/s to 200 Mc/s. a 
@ Balanced, unbalanced and differential inputs. ” 
@ Measures both positive and negative D.C. 

voltages. 


@ Six resistance ranges reading up to 100 
megohms. 


@ Balanced circuitry ensures exceptional stability. 
@ Very low probe input capacity. 


@ Immediate delivery. 


L 


Full details of these or any other Airmec instruments will be forwarded gladly upon request. 


A £ R MM kK C' HIGH WYCOMBE BUCKINGHAMSHIRE ENGLAND 
E 


Tel; High Wycombe 2060 Cables: Airmec, High Wycombe 


I M i I D 
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V.H.F. and TUNERS demand 


-+. exacting quality in capacitors and resistors din > 


 & 


Eg 
4 


TYPE CO1l TYPE CO7 TYPE 410 
¥ 


ERIE High Voltage Capaci 
There is a wide selection of disc pre Mie 
verious applications, covering voltages up to a 


30 kV. 


only 
‘film 
watt and 


me |) | 
TYPE €ODs TYPE CD12 TYPE 


Disc Ceram! 

Available in values ranging bon 25 PF w 30,0eee et r 

voltages from S00 to 8 kV, and im tolerances down to 
apacity variations with temperature, age, and voltage are 


tionally small. A truly outstendi 


w 210%. 


STYLE 3139.0 , 
ERIE rere? Capacit rs 

The largest and most versetile polly of plastic and ceramic 
temperature compensating trimmer capacitors. Available in’val-| | 


ues ranging from 0.5 PF minimum to 30 PF maximum. 


STYLE $47 


ERIE RESISTOR LIMITED, Corlisle Read, The Hyde 
Great Yarmouth, England; Teronto 


1 watt, in values ranging 
tolerances 


Specially 


7 : g ta 
resistor of this class 
is ceramic encased, A 


be 3 | 

in 

vailable 
} from 


down to 21%. 


ve 


TYPE N750/AD 
‘—=-_* 
TYPE Hi-K /B 


y-pass and Compensat 


nine types in temperature coefficients ranging from 
available in values up to 1480 PF. . 


* 
‘ 


e 


a] 
[| 


STYLE 325 


STYLE 2404 


-eed-thru Ceramics Pare 
Copece etn Shen Pc ae 


4g in ana up to 1500 PF. 


: Styie 323 
HE Stand- 
oblems, Avail abl 

"Registered Trade Merks 


London, N.W. 9. Pg iy Factories: London and 
Ceneda; Erie, Pe. U.S.A 
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Tannoy talking points... 


The frequency response of 

any item in a high fidelity 

system indicates that range 

of frequencies or musical pitch 

which is within certain clearly 

defined limits. These limits, in 

the case of high grade equipment, 

are usually +-2dB for Amplifiers, 

+ 2dB for gramophone pick-ups, 

but + 4dB for Loudspeakers. 

The balance of frequency response 

is most important. If only a limited 

bass response is available it is often 

desirable to impose similar limits 

upon the extreme treble response. 

When examining specifications 

of loudspeakers indication of the 

variation of response on and off axis is 
essential while with amplifiers it is 

important to know the amount of power 
which can be delivered at the upper and 
lower extremities of the range. 

It is interesting to note that a number of 
high-quality commercial reproducers have a 
frequency range of up to six or seven octaves, 
and many so called high fidelity systems do not 
exceed this. A complete Tannoy home music system, 
however, has a range in excess of ten octaves. 


TANNOY ff 


LIMITED 


SOUND PRACTITIONERS 


WEST NORWOOD - LONDON .- S.E.27 - TEL: GIPSY HILL 1311 


APRIL, 1954 
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DESIGNERS & USERS 


EXHIBITION 
April 6—8 


F ‘ 
See us on Stand No. Vy ; - 
Aa? tI 


ipaciters 
and 
INDUCTANCE 
TUNERS 


PRECISION, STABILITY, LONE 


e& “Cyldon” Capacitors have 
a world-wide reputation for 
efficiency and dependability. 
We welcome enquiries for 
types not covered by our 
standard range. Our re- 
sources and experience are 


at your service, 


Equipment Manufacturers and Wholesalers are 
invited to write for literature covering Cyldon 
“ Teletuners’’ (Ref. T.V. 1953) and Cyldon 
Trimmers (Ref. T. 1951), together with aetails 
of our complete range of Variable Capacitors 
and list of Agents for Home and Overseas. 


Ad) tee Meee cin.deeee Contractors to Ministry of Supply, Post 
. 2 SONS. 11 Office, and other HM. Government Depts, 


CAMBRIDGE ARTERIAL RD., ENFIELD, MIDDX. ne ee 


Telegrams. “Capacity, Enfield.” 
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To start you talking 


~and listening 


Those who have followed the growth of high 
quality reproduction in recent years may wonder how it is 
possible to improve still further the amplifier part of the 
system. Yet, like its predecessor, the QUAD II introduces 
entirely new features of importance to the final objective— 
features anticipating trends in design of both amplifier and 
associated equipment. 


Engineers will readily appreciate among the many salient 
points of design of this amplifier, the complete stability 
under all load conditions. They will delight too in the 
unique low noise pickup matching system and in the new 
wide range filter developments. 


The gramophone enthusiast will be pleased to find that 
his moving coil pickup no longer requires a transformer ; 
that each of the seven playback characteristics is accurately 
provided at the touch of a button ; that the logical system 
of filter control gives him low distortion without the 
sacrifice of correct musical balance. 


Above all, the musician will find that the QUAD II gives 
the closest approach to the original sound. ... The 
QUAD II booklet will tell you why. 


A booklet 
describing the 


QUAD il 


is available 


on request from 


C=€COUSTICAL 


HUNTINGOON + HUNTS + TEL: 368 


r 
13 


PRICE £42.0.0 RETAIL 
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For 


VALVES muzzau 
PURPOSES 


Complete details and 
prices of Ediswan Mazda 
photo-multipliers will be 

supplied on request. 


* These valves are plug-in replacements 
for the American type 931A. 


_ EDISWAN 


MAZDA 


VALVES AND CATHODE RAY TUBES 
THE EDISON SWAN ELECTRIC CO. LTD., 155 GHARING CROSS ROAD, LONDON, W.C.2 


Member of the A.E.1. Group of Companies. Telephone : Gerrard 8660 


BYV133 
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MAGNETIC MATERIALS Extensive research and 
manufacturing facilities have established Mullard as the leading 
producers of magnetic materials. They were the first, for example, to 
introduce Ferroxcube, the world’s most efficient magnetic ferrite; 
* 'Ticonal’ anisotropic permanent magnets, renowned for their high 
stability and high energy output; and Magnadur, an entirely new 
type of permanent magnet with the insulating properties of a ceramic. 

The wealth of experience gained from these developments is 
available to all users of magnetic materials through the Mullard 
advisory service. An enquiry to the address below will put a team 
of specialised engineers at your disposal. 


Mullard 


*‘TICONAL’ PERMANENT MAGNETS . MAGNADUR (Formerly Ferroxdure) 
PERMANENT MAGNETS - FERROXC'BE MAGNETIC CORE MATERIAL 


MULLARD LTD., COMPONENT DIVISION, CENTURY HOUSE, SHAPTESBURY AVENUE, 


“A 
M rodur 


magnets Meady 
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PROGRESS SRR 


‘ ’ ‘ ME : ABACUS 
lhl ( Oo UATING if = Known to have been in 


use at the time of julius 
Caesar. A surviving speci- 


through the ag ——— . Eee 


HISTORICAL 
ILLUSTRATIONS 
BY COURTESY 


OF THE 
SCIENCE MUSEUM 
: " LONDON 
NAPIER'S 
he BOWES 
a Nes AN 
. . as wars Devised in 1617 by 
4 - John Napier, « 
\ a Scottish nobleman, 


7 g: wi ae 
FOR 
Modern 


Tit <> COUNTING © CALCULATING 
gag _> SELECTING - SWITCHING 


RECKONER 


674 by the 
man philosopher and t t 
rporated ir e earliest 
racticable calculating machines ' eo t 


ODHNER’S 
WHEEL 


A principle first evolved by 
a Swedish engineer about 
1890 and scill being applied 
in present day mechanical 
calculating machines 


HIVAC 
COLD CATHODE 
TUBES 


ost jern devices 
se electronic 


yaten 


Hivacdlinmted 


GREENHILL CRESCENT, HARROW-ON-THE-HILL 


Cathode Tubes—Miniature and Subminiature Valves— MIDDLESEX, ENGLAND 
r Valves—Neon Indicator Lamps—Telephone Switchboard : 
2 used by che world’s leading manufacturers rae: Karun 2658 mands tu.» we 
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THE AUTOMATIC COIL WINDER & cer agailant UIPMENT CO. LTD. 


WINDER HOUSE . DOUGLAS STREET . LONDON S.W.1 


‘ phone: ViCtoria 3404—9 
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RADIO COMMUNICATION 
EQUIPMENT 


for woler a arie of the WORLD 


G.E.C. radio equipment for H.F. and V.H.F. 
communication has been developed with two 
important advantages from the purchaser's 
point of view constantly in mind. Suit- 
ability for the exact operational need and 
reliability. These advantages are entirely 
due to the long and valuable experience 
of the G.E.C. in all branches of radio en- 
gineering. backed by its unique research 
organisation. 
Equipment is available for every kind of 
radio communication requirement — police, 
ambulance and fire services, aircraft, ship- 
ping, etc. The general purpose receiver 
shown here is the BRT400D, built to meet 
the most exacting needs of commercial service in all parts 
of the world, providing high grade telegraphy service and 
quality reception for re-broadcast. 


THE GENERAL}VELECTRIC CO. LTD. OF ENGLAND 
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AMBRIDGE 


CENTRE 


OF 
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The Pye company is known throughout the world for its 
research and development work on television. Notable advances have 
been the introduction of the first transformerless receiver, Pye Black 
Screen, Pye Automatic Picture Control, and the Pye Sequential Colour 
System. The demand from the great broadcasting networks of America 
for television cameras and transmission equipment produced by Pye 
continues to increase week by week. 


Intensive research into every aspect of television has enabled 
Pye to lead in all these fields and similar foresight has now 
resulted in the introduction of a special camera for industrial 
use. The new camera is small and will transmit an extremely 
bright picture without special lighting. Large numbers of 
trainees can thus study the detail of a demonstration from 
screens in an adjacent lecture room, and harmful or potentially 
dangerous processes may be viewed by research scientists 
without risk. 


SCIENTIFIC RESEARCH 


WireLess WorLp 


The Pye Company has always been in the forefront of the search 
for ever greater realism in the reproduction of sound. The recent 
sensational improvements in recording technique, in particular the 
introduction and development of the Long Playing microgroove 
record, have not hitherto been matched by improvements in the 
quality of reproduction from the ordinary domestic radiogram or 
record player, which are incapable of delivering the full sound 
frequency spectrum and give a muffled and distorted rendering. 
The Pye Black Box, the first High Fidelity equipment of its kind, 
gives a performance of concert hall reality and allows the superb 
quality of the new records to be enjoyed for the first time. 


CAMBRIDGE Pluie CENTRE 


OF 


SCLENTIPIC 


RESEARCH 
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Precision engineering makes a major contribution to the success of finished 
products in all factories of the Pye Group. From time to time particular processes 
call for further mechanical aids and if these are not readily available they are 
designed and produced by the Group for its own use. A case in point is the new 
Pye micro switch which gives precise and positive switching between temperature 
extremes of 100°C. and —20°C. and has proved so successful that it is now 
marketed for the use of Electrical and Electronic Engineers in many industries. 
The Pye micro switch has been approved by R.A.E. Farnborough. 


MICRO SWITCH 


Comet undercarriage, where 
micro-switches convey informa- 
tion to pilot’s cabin that wheels 
are safe in position for take-off 
or landing. 


CAMBRIDGE + CENTRE OF SCIENTIFIC RESEARCH 
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The use of mobile V.H.F. radio-telephone equipment in this country was 
pioneered by Pye. Over two-thirds of the equipment now operating in 
the United Kingdom has been supplied by this company and exports for 
government and commercial applications overseas are made to more than 
fifty countries. With staunch faith in the value of its own products the 
Pye Group employs V.H.F. to maintain contact with all its delivery and 
service vehicles 


Telecommunications 


- : A police patrolman singled 
CAMBRIDG - ] 4 9 + . . . 
eNOes els * out by Selective Calling 
y a stops to receive instructions 
XN 


from H.Q. over the V.H.F. 
radio-telephone. 


FEN TIFIC RESEARCH 


APRIL, 


1954 
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Since 1896, when the company was founded, Pye Ltd. has 
exploited to the full its close association with Cambridge as the 
centre of scientific research and has recruited many scientists 
from this great University. 

Among other things this has led to spectacular advances in the 
development of television camera tubes and, in particular, the 
“*Staticon” tube used in the Industrial TV camera. 

The Pye “‘Staticon”’ is small, simple in design, and can be pro- 
duced relatively cheaply; it is sufficiently inexpensive, in fact, to 
be considered expendable when observing a highly dangerous 
experiment. This low cost also contributes to the fact that the 
Industrial TV camera costs only a third of the price of normal 
TV cameras. 


A \4 : 
CAMBRIDGE Re ' wk CENTRE OF 


ree 


SCIENTIFIC 


RESEARCH 
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From its earliest days the Pye company has 

produced Scientific Instruments for the laboratories 

and schools of the world. Many subsidiary companies 

are now engaged in manufacturing measuring instruments 

for industrial research and process control and these range from 

the Pye Electrostatic Voltmeter to equipment for X-ray diffraction 
photography of crystal structure behaviour during high temperature changes. 
Conscious of its high position in the development of these instruments the 
Pye Group is always anxious to apply them to its own processes in the quest 
for finished products of the highest quality. 


a f 


Scientific Instruments 


CAMBRIDGE CENTRE 
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ra Approved ‘ A miniature range of Hunts 


Electrolytics approved to 


to ‘ Inter-Service standards 


a 
é 
| B RCS 134 | 3 and 
» ENTIRELY NEW aoe ae 
i 
4 
4 


' 
i RCL 134 Addendum Issue 2. 


inter-Service ; Temperature range: 


‘ Standards 


o Please write for leaflet giving 


30°C to +70°C max. 


f details of complete range. 


TYPE L3i/|. PATTERN CE4. CLASS Hi 
Max. R.M.5. 


Peak Working Dimensions (inches) List inter-Service 
Volts at 70°C. Sacnteen) L D Number Cat. Number 


B 53AKZ Z145512 
B 54KZ Z145514 
B 57KZ Z145520 
BIO2BKZ Z145508 
BIO3KZ Z145513 
BIO6AKZ Z145519 
BIS3BKZ Z145502 
BIS4KZ Z145505 
BIBIKZ Z145509 
B403KZ Z145503 
B405KZ Z145506 
B407AKZ Z145510 
B552KZ Z145501 
B553BKZ Z145504 
BS54AKZ Z145507 
B555AKZ Z145511 

32/1. PATTERN CES CLASS HI 

1100 , KB 62KZ 2145557 

1000 KBIIIKZ Z145555 

350 KB430KZ Z145552 

450 KB411KZ Z145554 
450 275 KB555BKZ Z14555| 
450 450 KB581 KZ Z145553 

TYPE 1132/3. PATTERN CE6. CLASS Hi 

200 KB4I7KZ ‘Z145601 
KB420KZ Z145603 
KB422KZ Z145605 
KB423KZ Z 145606 
KBS64AKZ Z145602 
KBS65KZ Z145604 
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REGISTERED TRADE MARK All units are insulated by a Suflex sleeve and dimensions must be increased by 4” on 


the length and 4,” on the diameter to allow for this sleeve, 


A. H. HUNT (Capacitors) LIMITED 


sna WANDSWORTH + LONDON .« S.W.18 
CAPACITORS Tel: BATtersea 1083-7 Est. 1901 


THE TRADE MARK OF RELIABILITY 
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from every 
point of view 


“Frequentite” is the most suitable insulating material for all high frequency 
applications. Seventeen years ago we introduced the first British-made 
low-loss ceramic, and consultation with us before finalising the design of 
new components is a wise precaution. 


STEATITE & PORCELAIN PRODUCTS LTD. 


Head Office: Stourport-on-Severn, Worcestershire. Telephone: Stourport 111. Telegrams: Steatain, Stourport 
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ee Loud-speaker Manufacturers to the radio industry since 1930 


We dont claim 


... that we make the best loudspeakers in the world! 
No-one would believe us if we said we did— 
anyway, “best” in this context can mean different 
things to different people. 

We do, however, know that we can offer 
receiver manufacturers in this country and overseas 
a combination of performance, reliability, price and 


delivery to schedule which is second to none. 


REPRODUCERS AND AMPLIFIERS LIMITED 
WOLVERHAMPTON ENGLAND 


Telephone: Wolverhampton 222A) (5 lines 
Telegrams: Audio, Wolverhampton 
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LOWER COSTS 


See the latest equipment for 


speeding production at Britain’s fourth 


MECHANICAL HANDLING 
EXHIBITION & CONVENTION 


OLYMPIA - LONDON - 9-19 JUNE 1954 


MECHANICAL HANDLING is so important that no industry can 
function properly without it; unnecessary work is eliminated, 
bottlenecks are overcome, and production is increased many-fold. 
Britain’s Mechanical Handling Exhibition and Convention—held 
every second year—is the biggest of its kind in the world. No- 
where else can you see such a comprehensive range of equipment, 
or hear experts in so many industries discuss the latest machines 
and methods. 

This year’s Exhibition will demonstrate the enormous 
strides made in handling techniques during the last two years, 
and bring to the Convention platform Britain’s leading mechani- 
cal handling engineers who will point the way to higher output 
Plan your visit today! 


at lower cost. Post the coupon for details. 


The world’s largest display of 
Conveyors, elevators, hoists, stackers, 
cranes, mechanical loaders and shovels, 
fork lift trucks, industrial trucks, coal 
handling plants, overhead runways, aerial 
ropeways, grain handling plant, wagon 
tipplers, pneumatic installations and an- 
cillary equipment. 


Many working exhibits 

So vast is this exhibition that ample floor 
space is provided for much of the equip- 
ment to be demonstrated under working 
conditions. 


Special Facilities: 

Full information service ; free consulting 
bureau ; overseas visitors’ reception and 
lounge; industrial cinema; post office, etc. 


Organized by ‘MECHANICAL HANDLING '—the journal of industrial mechanization 


To: ‘Mechanical Handling,’ Dorset House, Stamford Street, London, S.E.|. 


Please send me the 1954 Exhibition Brochure with details of Convention, free season ticket, etc. 


NAME 


ADDRESS 


MAIL NOW 
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The value of navigational aids—dependent on accurate and 
continuous operation—can only be assured by constant checking. 
IAL Beacon Monitor Receivers (which fully conform to ICAO 
standards) provide automatic monitoring of high and low power 
MF beacons.’ The constant watch they keep is a vital link 
in the navigational chain. 


INTERNATIONAL AERADIO LIMITED 


40, Park Street, London, W.! 
Tel.: HYDe Park 5024 Cables: INTAERIO, London 
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Line and frame scanning All information required by the home- 
constructor has been put together in this leaflet. If you are building a new set or 
converting with an ‘ ENGLISH ELECTRIC’ metal C.R. tube, please let us know and we 


will gladly send you a copy. 


For the lelevision 
home CONStructop 
With hj; eye on 
Professions] 


Standards 


ENGLISH ELECTRIC +5014 


BRITISH MADE LONG LIFE 16-INCH METAL C.R. TUBE 


The tube around which the ‘Tele-King,’ | * The T901A is a suitable replacement for 
* Magnaview’ and ‘ Super-Visor’ circuits and l6in. wide angle metal C.R. tubes used in 
‘View Master’ conversion circuits were designed. A.C. and D.C. sets, without modification. 


The ENGLISH ELECTRIC Company Ltd., Television Department, Queens House, Kingsway, London, W.C.2. 


~ 
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The loss of one ship just over a year ago also cost more 
than 100 lives. The disaster occurred only 20 miles from 
land but search aircraft found the location too late because 
there was no ship-to-air communication. Further tragedies 
may well be avoided by ships being able to talk direct to 
each other and to aircraft. The RM.200 V.H.F. transmitter 
and receiver has been developed to meet this need. 


TYPE RM 200 Miulti-spot channel marine 
V.H.F. radio-telephone operating from A.C, 
Mains and or Batteries. Amplitude Modulation. 
Range: Ship-to-ship 25 miles; Ship-to-air over 
100 miles. 


Provides communication on the following 
INTERNATIONAL channels and 8 other 
channels. 

121.5 Mc/s Aircraft Distress & Safety 

156.3 Mc/s Marine Intership 

156.6 Mc/s Marine Port Control 

156.8 Mc/s Marine Safety & Calling 


Price £210 Delivery, 4 months 


REES MACE MARINE LTD. 


> 


Lee ONE OF THE () 


Ej GROUP OF COMPANIES 
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is this Radiogram Chassis .. . 


such a popular, such a fine all round performer? 
It is a success not only because it is priced within 
the enthusiast’s means, but because it is 
designed to obtain the best results from modern 
gramophone techniques. We offer this de luxe 
radiogram chassis made by Tape Recorders (Elec- 
tronics) Ltd., confident that you will gain the 
greatest satisfaction from the superior quality of 
both radio and record reproduction. So sure are 
we of the R.G.1’s reliability that we give a two- 
year guarantee with every chassis. (Valves subject 
to usual makers’ guarantee.) 


THE BURGOYNE CUSTOM BUILT 
8 VALVE Superhet 


Radiogram Chassis 
De Luxe 


The R.G.I. 22 
costs only GNS 
200-250v. A.C. 50 </s ONLY 


HIRE PURCHASE 
Deposit 154/- with 12 monthly payments of 29/-. 
GREDIT SALE TERMS 
No Deposit, 9 monthly payments of 59/-, the first payment 
being sent with your order. Carr. and Packing 7/6 extra. 
EXPORT 
We specialise in speedy shipment to any overseas destination. 
Our price (exclusive of P.T.) for export buyers is £17/10/- 
sterling ex works 
WE RECOMMEND 
i oh quality 10in, or 12in. Goodmans, Wharfedale, and W.B. 
speakers for use with this chassis (3 or 15 ohms 


SPECIFICATION 


*% Extra large fully illuminated coloured tuning scale 11}in. 
x 6}in, Wavebands 16-50 ; 190-550; 1,000-2,000 metres 
& Bass and treble controls for cut and lift. te Magic eye tuning 
indicator. ¥ Precision flywheel tuning. ¥% Chassis size 12in. x 
7iin. we Overall height 9jin. Chassis height 2jin. x 8 
azda valves 6C9, 6F 15, 6L.1, 6L.D20, UU7, 6MI and 2x 6P25 
%* Speech coil impedance 3 or 15 ohms. ¥ Extension speaker 
sockets. ¥ Smoothed power supply 200-250 v. A.C. incor- 
porated on chassis. % Specially designed for perfect reproduc- 
tion of the LONG PLAYING as well as the standard record. 
% Brilliant reproduction on radio. *%& Long distance reception 
as clear as local stations. % TWO 
YEARS’ GUARANTEE. »& See 
our Loudspeaker list for suit- 

able types of units. 


Because.. | 


its unique 


lightweight custom built 
chassis embraces the 
latest techniques of 


recorder construction. 


its compact 


lightweight design fea- 
tures a detachable 
lid giving complete 


access to the controls. 


SUITCASE 


Made b 
TAPE RECORDER 4 


Tape Recorders (Electronics) 
Led. 


is the smallest 


lightweight portable 
fully automatic 
tape recorder, 


it weighs only 33lb., 


~ 
it costs &- 
only GNS 


COMPLETE WITH MICROPHONE & TAPE 
HIRE PURCHASE 
£15/15/- Deposit, 12 monthly instalments of 60/-. Or 18 
monthly instalments of 42/-. 
CREDIT TERMS 
Send only £6 to secure with 8 further monthly payments of £6. 
ACCESSORIES 
The “* Editor” is supplied ready for use with a crystal desk 
microphone made specially for this equipment by RONETTE. 
A 1,200ft. reel of high coercivity BURGOYNE tape is supplied 
with every recorder This especially recommended tape is 
available at 35/- per 1,200ft. reel or 21/- per 600ft. reel. 
SPECIFICATION 
Tape speed 7}in. per second. % Miniature Mullard valves 
*% Twin track heads % Three specially designed recording 
motors provide fast forward run and 50 sec. rewind without 
unlacing tape. *& Independent Bass and Treble Controls for 
recording and playback. x Negligible wow and flutter + 
Overall negative feedback. ¥& 1,200ft. tape will provide ONE 
hour playing time. *% Amplifier may be used independently 
for high quality record reproduction. ¥ High fidelity Re- 
cording head. ¥ Special high flux speaker. ¥% Provision for 
external speaker. x Speaker muting switch. ¥%& 4 watts output. 
% Positive servo braking on all functions. »¥ Compact size 
for ease of handling, only 16}in. x 12in. x Sin. (7in. with lid). 
*% Magic eye recording indicator. x Weight only approx 
33 lb. x 200-250 v. A.C. Mains. % Radio/Gram and Micro- 
phone inputs 


E. &G. 


MAIL ORDER 


Telephone: MUSeum 6667. THE RADIO CENTRE. 
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The M.O:S. 


3% Three methods of purchase are available: CASH, CREDIT 
SALE OR HIRE PURCHASE. The second allows you 
to own your equipment on payment of a first instalment of 


nine which are spread over 9 months. 


within reasonable limits). 


a The third method secures delivery on payment of one- 
third of the cash price and the balance plus charges spread 
over any period up to 18 months. 


We show the first 
instalment as one-ninth of the total purchase price, 
you so desire the first instalment can be any sum you please 


CREDIT SALE OR H.P. TERMS 


ITEM 


CASH PRICE 


AMPLIFIERS —_ ASCESSORIES 
Leak Point One TL 

Leak Varislope Sons. 2 
Rogers Bahy de Luxe ee 0 
Burgoyne A7 Pre-Amplifier. 10 


CABINETS 

TALLON VIEWMASTER 
12in. Table 
12in. Console 
9in. Table 
9in. Console 

Burgoyne Non-Auto Record 
Player (to fit GU4 

Burgoyne Auto Changer Record 
Player (to fit Monarch £3 


CATHODE RAY TUBES, ETC. 
MULLARD 
9in. (or Mazda 
12in. (or Mazda 
14in 
17in 
BRIMAR 
12in. Aluminised (or Mazda 
14in 
17in 
English Electric 16in 
E.M.1. 10in 


GRAMOPHONE UNITS 
B.S.R. 
Monarch 
Regent (GU4/TOH 
GU4/DEH with 2 Decca XMS 
Heads 
Connoisseur 3-speed 


LOUDSPEAKERS 
WHARFEDALE 
W10CS (B 
Golden 10 
Bronze 10 
Super 8CSAI 
Super 8CS 
Bronze 8 
Super 5 
W5 


W.B. 
12in. Concentric Duplex (less 
transformer 
Ditto (with transformer 
10in. Concentric Duplex (less 
transformer 
Ditto (with transformer 
Tweeter Unit 
HF610 High Fidelity 
HF810 High Fidelity 
HF912 High Fidelity 
HF1012 High Fidelity 
GOODMANS 
Axiom 22 
Axiom 101 
Axiom 102 
Axiom 150 
Audiom 60 


3 
8 
3 
8 
6 
0 
6 
0 
1 
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RECORD PLAYERS (with Amplifiers) 


Maker Non-Auto £19 15 
Music Maker Auto orray ° 3, 


0 
6 


9 Mthly 


Inst 


49/3 
62/- 


12 Mthly 


DEPOSIT Inst 


£9 


6 
£8 


36/2 
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PERSONAL CREDIT PLAN 


Any equipment in our vast range of merchandise 
may be purchased under this plan. 


7 Again, we show payments spread over 12 months, but this 


on your choice of goods. 


may be varied. Your enquiries and order will be dealt with 
confidentially whether by mail or personal shopping. We 
have years of experience behind us to advise and help you 


We detail below a further selection of recommended items. 


can get it for you if it is available. 


available upon request if you cannot call. 


If you do not see your need here, you may rest assured we 
Comprehensive lists are 


CREDIT SALE OR HP. TERMS 


CASH PRICE 


PICK-UPS 
Acos GP20 £ 6 
Connoisseur Super Lightweight 


2 heads 


Miniweight (2 heads 
Miniweight 14,000 c/s 
heads 


RECORD PLAYERS 

BURGOYNE 

Auto 3-speed £16 10 
Non-Auto 3-speed £9 65 


RADIO RECEIVERS AND CHASSIS 
BURGOYNE 
RG1 Superhet 8 valve £23 2 0 
RF1 Feeder Unit £312 6 
Leak Tuner £35 0 0 


TAPE RECORDERS and Accessories 

Baird ‘‘Sound Master” Re 
corder 

Editor Recorder 

Ferrograph Recorder 

Grundig Recorder 

Console Recorder 

Emicorda 

MSS PMR/3 Recorder 

Sound Master Kit 

Vortexion Recorder (Wearite 
Deck 

Lane Tape Table 

Truvox Tape Table 

Wearite Tape Deck 2A 

Burgoyne Oscillator Unit 


TEST EQUIPMENT 
AVO 


Heavy Duty Meter 

Model 7 or 40 Meter 

Universal Minor 

Signal Generator. Mains 
Battery 

Universal Bridge 

Electronic Test Meter 

Valve Characteristic Meter 

D.C. Minor 

Model 8 Meter 

Leather cases for 7, 8, 40 and 
heavy duty meters 

ADVANCE 

Audio Generator H.I 

Signal Generator E.2 

Signal Generator J.I ‘ 

PULLIN Universal Test 
Meter Series 100 
RC Bridge/ Valve Voltmeter 

AMPLION D.C. Test meter 

B.P.L. Foundation Meter | m/a 
F.S.D. 3tin ; 
0-500 Microamps 34in. Meter 

Flush Mtg (3 10 
Radar Kilovolter 17 
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25/- £3 
19/- £2 


1i/il £1 
12/10 £1 


213/- £28 
42/10 £5 
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Carriage and packing extra. All above prices are ex warehouse. 


Prices subject to market 
fluctuation 


SUPPLY COMPANY 


33 Tottenham Court Rd., London, W.! 


Telephone: MUSeum 6667 


32 WIRELESS WORLD APRIL, 1954 


AGENTS FOR THE | SOUTHERN ENGLAND AGENTS 


Astronic * 


Birmingham Sound 
RANGE OF AMPLIFIERS 
Reproducers Ltd. 


A 1254 12 Watts High Fidelity AC Mains. 


(As illustrated.) 


A 1258 Tone Corrector unit for A 1254. 


s illustrated.) 


(A nat aR . 
A 1261 30 Watts Portable AC Mains. meta 


A 1262 |!2 Volt Power unit for A 126]. The Monarch and Regent Gramophone 
A 1263 40 Watts Portable AC Mains or Units, Styli, Matching Transformers and 


Battery. Spares. 


Special Amplifiers, Transformers, Chokes and Laboratory Apparatus. A full range of Micro- 
sheaes and Loudspeakers available. For superb reproduction of gramophone records use 
the Monarch or Regent and A1254. Obtain details from your local retailer or wholesaler. 
In case of difficulty and all overseas enquiries, write to ‘‘ Dept. AB” at the address below. 


N. MIERS & CO. LTD., 115 Gower Street, London, W.C.1 


Telephone: EUSton 7515. Cables: MIERSCO. 


7WO JOBS (NV ONE. _- 


The MeMurdo X3/UA crystal holder is a dual purpose 


» quartz crystal socket designed to take either 10X or 10XJ 
service type crystals. It is made of nylon loaded bakelite 

and fitted with the well known McMurdo Valveholder 

. contacts ensuring a remarkably 

low and stable contact 


resistance. 


Wholesale Enquiries 
CYRIL FRENCH HOLDINGS LTD., Hampton Wick, Middlesex. KIN. 2240 


Manufacturers’ Enquiries: THE McMURDO INSTRUMENT CO. LTD., VICTORIA WORKS, ASHTEAD, SURREY. ASHTEAD 340: 


APRIL, 1954 


Some outstanding features: 
|. Dubilier High Stability Resistors 

have a low temperature coefficient 
of resistance not exceeding minus 
0.03% for values up to 100KQ 
and not exceeding minus 0.04% 
per °C for values above 100 K to 
1 ma, 
The voltage coefficient is low and 
does not exceed 0.002% per volt 
applied. The noise level is very 
low and is less than 0.5 uV per volt 
applied and in most instances is 
less than 75% of this value. 


The resistors have excellent high 

frequency characteristics with low capa- 

citance of the order of 0.5 pF and with 

an excellent inductance to resistance ratio. 

The long term stability is excellent in both 
working and idling conditions and is of the 
order of 1%. The resistors are of particularly 
robust construction and suitable for use under 
the most stringent conditions 


Catalogue HSR 753 giving details of the full range of Dubilier 
High Stability Resistors will be sent to you upon request 
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Life line of communication... 


Whenever desert, swamp, 

mountain, jungle or snow- 

fields render the erection and 
maintenance of line or cable 

routes difficult and costly, V.H.F 
multi-channel radio telegraph and 

radio telephone systems can provide 

the link. Marconi’s are actively en- 
gaged the world over in bringing 
outposts into continual touch with the 


main communities 


al. 
7% 


COMPLETE RADIO/TELEPHONE 


AND RADIO/TELEGRAPH 


MARCONI 


COMPLETE COMMUNICATION SYSTEMS 


SYSTEMS AND EQUIPMENT 
Surveyed, Planned, Installed, Maintained 


MARCONI’'S WIRELESS TELEGRAPH COMPANY LIMITEG - CHELMSFORD : ESSEX 


GL! 
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LEARN THE 


PRACTICAL 


WAY 


Specially prepared sets of radio parts with 
which we teach you, in your own home, 
the working of fundamental electronic 
circuits and bring you easily to the point 
when you can construct and service radio 
sets. Whether you are a student for an 
examination; starting a new hobby; intent 
upon a career in industry; or running your 
own business—these Practical Courses are 
intended for YOU —and may be yours at 
very moderate cost. 


EASY TERMS FROM £1 A MONTH 


With these outfits, which you receive upon 
; fit No. |.—F . 
enrolment, you are instructed how to build RADI O outfit No or carry 


basic Electronic Circuits (Amplifiers, 
Oscillators, Power Units, etc.) leading to 
complete Radio and Television Receiver 
Testing and Servicing. 


ing out basic practical work in Radio and 
Electronics, from first principles and 
leading to the design and building of 
simple Receivers. 


RADIO outfit No. 2.—With this equip- 
ment, you are instructed in the design con- 
struction, testing and servicing of a complete 
modern Superhet Radio Receiver. 


TELEVISION outfit No. 3. 


With this equipment you are instructed 
in the design, construction, servicing and 
testing of a modern high-quality Television 


Receiver 


OTHER COURSES WITH EQUIPMENT INCLUDE ; MimmmdiicMMiiAsAA i SeAeicl SUES Soll 


MECHANICS - ELECTRICITY ! 
CHEMISTRY » PHOTOGRAPHY ! To: E.M.j, INSTITUTES, Dept. 127x, 43, Grove Park Road, 
CARPENTRY | Chiswick, London, W.4. 


Please send me your FREE book on Practical Courses : 
lam interested in Radio | , Radio 2), Television [). 


Other subjects 


NAME 
ALSO DRAUGHTSMANSHIP - COMMERCIAL ART 
AMATEUR S.W. RADIO - LANGUAGES - ETC. 


ADDRESS 


E. M . | . INSTITUTES The only Postal College which is part of a world-wide Industrial Organisation 


1C.23 
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AIR-SPACED ARTICULATED 


COAX CABLES 


' offer a unique combination of 


/ FRACTIONAL CAPACITANCE 
WY HIGH IMPEDANCE 
W MINIMUM ATTENUATION 


ALONG WITH 


W EXCEPTIONAL FLEXIBILITY 
&/ LIGHT WEIGHT 


38 STOCK TYPES 


FOR ANY OF YOUR STANDARD 
OR SPECIAL APPLICATIONS 


A few of the very low capacitance types are: 


Type No Capacit. uu F/ft.| Impedance ohms O.D. 

EE. 
C.44 4.1 252 1.03” 
C.4 4.6 229 1.03” 
C.33 48 220 0.64" 
C.3 5.4 197 0.64" 
C.22 5.5 184 0.44" 
C.2 6.3 171 0.44" 
C.1l 6.3 173 0.36" 
Cc. 73 150 0.36" 


//7™ 
TRANSRADIO 


NS. 


138 CROMWELL ROAD, LONDON, S.W.7 


CONTRACTORS TO 
H.M. GOVERNMENT 


LTD. 
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IS YOUR PROBLEM IN 


Y 
There is an Instrument in the 


NAGARD RANGE OF 
OSCILLOSCOPES & AMPLIFIERS 


which will faithfully display it. 


Improved single and double beam ‘scopes with 
D.C, amplifiers—Now available in twelve standard 
models with most useful aids for the unusual 
problem plus versatility in daily laboratory use. 


SOME MODELS AND 

USES :— 

Transients and Pulses 
M105—0.02,,Sec rise 
R103—0.04 

Wide band sensitivity 
P103—2 Mc/s 1.4 mV/cm 
FIC3—I Mc/s 700uV/cm 
H103—100 Kc/s 140..V/cm 

Double Beam 
DA1I03—For pulses 
DH103—Physiologica! 
DS103—250 Ke/s 
General Purpose 

High Discrimination 
2701—Pre-Amplifier. 

Micro Micro Micro watts 


2502—Electrometer High Sensitivity 


Double Beam 


THE WAGARD-UNITEL SYSTEM OF 


building up various combinations of instruments 
provides the ideal equipment of exceptional per- 
formance yet easily adapted to the next problem— 
using as the indicator—CRT Units—I001! single 
or 1002 double beam. There are time bases and 
amplifiers in many useful ranges for use with 
these CRT Units. 


NAGARD 


ee 
18, AVENUE ROAD, BELMONT, SURREY. ViGilant 0345. 
Specialists in Oscilloscopes and D.C. Amplifiers 


Your problems are our interest—Write for details 
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First TV in Asia! 


WIRELESS 


WorRLD 


3 Tokyo stations, all RCA equipped 


The ancient symbolism of Japan’s art forms is now 
projected into the homes and schools of her people 
through a modern medium, Japan is the first nation 
in Asia to adopt the tremendous teaching capacity of 
television as a means of public enlightenment. 


Three leading Tokyo broadcasting organizations 
are sponsoring the new stations which will reach a 
potential audience of some 12 million people. All 
three stations are RCA equipped. Microwave relay 
networks are being planned with auxiliary transmit- 
ters to cover the entire nation. 


rhe list of countries installing RCA TV transmitters 
is growing steadily: Brazil, Canada, Cuba, Dominican 
Republic, Hawaii, Italy, Japan, Mexico, the Philip- 
pines, Thailand, Venezuela . . . with still others now 
planning video for their people. 


World Leader in Radio 
First in Recorded Music 
First in Television 


Abroad, as in the U.S.A., where it is the preferred 
system, RCA has everything for television . . . from 
camera to antenna, from studio to transmitter to re- 
ceiver. To date there are 170 RCA-equipped TV 
stations in the U.S.A. ... and 22 in other countries. 
RCA also provides the service of distributors and 
companies long versed in the electronic needs of their 
countries. 


Only RCA provides this complete, co-ordinated 
service . . . manufacturing, installation facilities, in- 
struction, servicing . . . everything that goes to make 
RCA TV such a dependable instrument of education 
and enjoyment throughout the world. 


Your RCA distributor or company will be glad to 
tell you about RCA Television; or write to RCA 
International Division, New York, N. Y. «saree negistrade* 


RCA INTERNATIONAL DIVISION 


RADIO CORPORATION of AMERICA 


RCA BUILDING 


30 ROCKEFELLER PLAZA, NEW YORK, N.Y, U.5.A. 
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High Fidelity Microcell pick-up heads. Used by leading record makers. High standard of tonal balance. Optimum tracking. Negligible 


record wear. Freedom from surface noise. Cantilever suspension of stylus Standard 3-pin fitting. Inter« hangeable. Stylus replacable by 


~ 


user. No transformers or pre-amplifiers. Correction required only with high-gain amplification Bass-boost. High Fidelity Microcell 


pic k up he 


surface no 


‘edom from 
1ers or pre 


com Vem Chancery Pick-up Heads 2." 


suspension 


. Correction 


required only » TYPE GAR. FOR EQUIPMENT BY GARRARD, B.S.R., DECCA ETC wd makers. High 


standard of tonal ba 
Standard 3 pin hitting. In 
gain amplification. Bass-boost 


Optimum tracking. Negligible record wear. Freedom from surface 


changeable. Stylus replacable by user. No transformers or pre-amplifiers 


PRICE 25 SHILLINGS PLUS 8 SHILLINGS TAX 


suspension of stylus 
»n required only with high 
.tigh standard of tonal balance. 


Cantilever suspension of stylus. Standard 3-pin fitting. Inter 


Correction required only with high-gain amplification 


Bass-boost. High Fidelity Microcell pick-up heads, Used by leading record makers. High standard of tonal balance. Optimum tracking 


Negligible record wear. Freed 
replacable by user. No trans! 
Microcell pick-up heads, U 
Freedom from surface no 
transformers or pre ampli 
Used by leading record n 
Cantilever suspension of 
Correction required onl 
High standard of tonal b 
Standard 3-pin fitting, | 
high-gain amplification. | 
Optimum tracking. Negli 
changeable. Stylus replac ab 
High Fidelity Microcell pic 


record wear. Freedom from 


user. No transformers or pre-amplifiers. Correction required only 
pick-up heads. Used by leading record makers. High standard « 
surface noise. Cantilever suspension of stylus. Standard 3-pin fitting. Interchangeable. Stylus replacable by user 


amplifiers 


Atting. Interchangeable. Stylus 
m. Bass-boost. High Fidelity 
Negligible record wear. 

is replacable by user. No 
Microcell pick-up heads 

edom from surface noise. 
rmers or pre-amplifiers. 

wv leading record makers 

-ver suspension of stylus 

tion required only with 
standard of tonal balance. 
andard 3-pin fitting. Inter 

sin amplification. Bass-boost. 
Iptimum tracking. Negligible 
hangeable. Stylus replacable by 


with high-gain amplification. Bass-boost. High Fidelity Microcell 


Optimum tra king. Negligible record wear. Freedom from 
No transformers or pre 


by leading 


record mal CHANCERY PRECISION INSTRUMENTS LTD. 64 GEORGE ST. LONDON W.1 Cantilever 


Suspension 


required only with high-gain amplification. Bass-boost. High Fidelity 
standard of tonal balance, Optimum tracking. Negligible record wear 


Correction 


icell pick-up heads. Used by leading record makers. High 
Freedom from surface noise, Cantilever suspension of stylus 


Standard 3-pin fitting. Interchangeable. Stylus replacable by user. No transformers or pre-amplifiers. Correction required only with high 
gain amplification. Bass-boo#. High Fidelity Microcell pick-up heads. Used by leading record makers. High standard of tonal balance. 


HUDSON 


RADIO-TELEPHONES 


MODELS 


AM /250'M 5 watt Mobile 60 to 100 Mc's 

AM/250/M MK2 as above but with P.A. 

AM/150/M 5 watt Mobile 100 to 185 Mc's 

AM/250/F 6 watt Fixed Station 60 to 100 Mc/s 
AM/150/F 5 watt Fixed Station 100 to 185 Mc's 
HED 102 Walkie-Talkie 60 to 132 Mc's 

FM 10! 10 watt FM Fixed Station 60 to 185 Mc/s 
FM 102 10 watt FM Mobile Station 60 to 185 Mc/s 


Supplied to the G.P.O. and the Home Office 


HUDSON ELECTRONIC DEVICES LTD. 


APPACH ROAD, LONDON, S.W.2 


Te TULSE Hill 486i 


WrrRELESS WorLD 
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CATHODE RAY TUBES 


A wide range of Valves and Cathode Ray 
Tubes for industrial and domestic use is 
manufactured by the Electronics Dept. 
14” and 17” Rectangular Tetrode Cathode 
Ray Tubes with Aluminized screens and 
63 volt, 0°3 amp. heaters are available, 


Enquiries to Electronics Dept. Moston, 
Manchester, 10 


SMALL HERMETICALLY 
SEALED INSTRUMENTS 


Ferranti 2”, 24” and 34” Hermetically 
Sealed Instruments for Service 
requirements are available in both 
moving coil and moving iron types 
for current and voltage measurement. 


Enquiries to Instrument Sales 
Dept., Moston, Manchester, ro 


FERRANTI LTD - MOSTON - MANCHESTER 10 
Head Office and Works: HOLLINWOOD ~ LANCS 
London Office: KERN HOUSE, 36, KINGSWAY, W.C.2 


— 
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This is what an 


M.R.S.T., Assoc. 1.E.E., M.Brit. I.R.E. 
F.T.S., A.Mus.T.C.L., M.I.M.LT. *® 


says about the 
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TAPE DECK MARK III 
“The Truvox Tape Deck is a winner. . . the 
best I have heard, disregarding the price. 
. « » @ fine piece of precision engineering.” 


G. ¢ Gilbert pictured here 

s complete “ lash up” recorder, is 

Head of Northern Polytechnic Dept. of 

Telecommunications Engineering. He 1s 

better known to the public as John Gilbert 
of the B.B.C. Inventors’ Club. 


The Deck is supplied with complete 
details of an amplifier specially designed 
to achieve maximum efficiency. 


TRUVOX LIMITED, Sales Office, 
15 Lyon Road, Harrow, Middx, 


mi 


PRODUC! | icase send me full details of the TRUVOX 


Tape Deck Mark III, 
Name 


Address 


———" 
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New 


pre-set potentiometers 


@ wire-wound linear, type 126 
@ carbon linear, type 127 


actual size 


@ Completely enclosed in high-grade phenolic 
mouldings, keeping resistance elements 
dust-free. 


Solder tags are heavily silver-plated and 
designed to withstand soldering heat and 
bending without loss of rigidity. 


Spindles are fully insulated and provided 
with integral control knobs for finger or 
screwdriver adjustment. 


@ Tapped for 2-hole 6BA fixing on }" centres. 


These Egen potentiometers are based on long 
experience of the needs of television and electronic 


equipment manufacturers. 


EGEN ELECTRIC LTD 


CHARFLEET INDUSTRIAL ESTATE CANVEY ISLAND ~- ESSEX 
"Phone: CANVEY 681 and 682 


R.E.C.M.F. STAND 20 APRIL 6th—8th 
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Photegra>h by courtesy of Handley Page Ltd 


GOODMANS 


haracteristics of a newly designed aeroplane are the subje 


Che flight ct 
f lengthy calculations before the first prototype is built. Whilst 
the mathematical calculations are themselves accurate, they are based 


in all design work, on several assumptions which have to be verified 
y a series of pre-flight tests 


a 


One of these essential investigations is the Ground Resonance test 

the purpose of which is to determine the various complex modes of 
vibration of the airframe structure. The frequency of the mode and th: 
dynamic response at remote parts of the aircraft must be accurately 
letermined rhe information obtained together with the aerodynami 
derivatives is used in predicting the critical ‘ flutter ’ 
aircrait 


speed of the 
Che illustration shows one of the two Goodmans 


Model 8/600 Vibration Generators which were used to 
excite the Handley Page “ Victor ” for this very important 
test 


For wide frequency range vibration testing and dynamic 
response investigations, Goodmans Vibration Generators 
ire an obvious choice. These units require no field 
xcitation and provide a faithful reproduction of the 
nput wave form. Industrial applications of controlled 
vibration are continually increasing ; maybe it can 


rve you n which case our unique experience 15 at 


includes models from the 8,600 shown, developing 


to the midget model, with a force of 
optical cell research and hairspring torque 


300 lb 


or 


GOODMANS INDUSTRIES LIMITED, Axiom Works - Wembley - Middx 
GD 


BRATORS 


Just another of the wide 
applications of Good- 


mans Vibration Gen- 


evator Full technical 


lata available from 


Vibration Division"*W" 


Wembley 1200 (8 lines) 
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it} 
| | | : Pididegl, 
SGEGRRRRROHEDORROUTED 


O FREQUENCY 


NORANIIC 


WAVE ANA SZR 


FOR VISUAL INTERPRETATION OF THE FREQUENCY COMPONENTS PRESENT IN NOISE, 
VIBRATION AND WAVEFORMS 


INDUSTRIAL ELECTRONICS’ 


EAST SHEEN LONDON - Us Ww. 84 PHONE: PRO 8211/2 


for electronic and radio engineering 


Whilst Telcon Multicore Cables are designed primarily for 
aircraft wiring, they are also eminently suitable for the 
varying needs of the electronic and radio engineer. 


Available in a range of from 2 to 25 cores, with alternative 
finishes, Telcon Multicore Cables are colour-coded for 

easy reference. Fully illustrated and detailed publication, 
ref MC/1, is available free on request. quam 


~~ 
(hy 


THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD 
Works: Telcon Works, Greenwich, S.E.10. Te/: GREenwich 329! 
Branch Office: 43 Fountain St., Manchester, 2. Tel: Central 0758 


MULLARD 
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JUNCTION 


TRANSISTORS 


for circuit experiments 


Three types of junction transistor, the Mullard OC10, OCI1 and OC12 are 
now available for circuit experiments. 

In the past, the lack of supplies has prevented circuit designers in this country 
from gaining direct experience of junction transistors in their own laboratories. 
Now, however, the availability of the first junction types invites practical investi- 
gation into their many possible applications. 

As junction transistors provide no current gain when connected with grounded 
base, they are more usually employed in grounded emitter circuits, where they 
function well as A.F. amplifiers. In both amplifier and oscillator circuits these 
transistors will operate with supply voltages as low as 1.5 V and with current 
consumptions of the same remarkably low order. 

The OCI1 is a general-purpose amplifier, while the OC12 is intended for 
operation in an output stage, although it can, of course, be used otherwise. A 
low-noise version of the OCI1 is provided by the OCIO, a special transistor 


for early stages in high-gain amplifiers. 


Junction transistor type 


Max. D.C. negative collector-to-emitter voltage (Vv) 
Typical D.C collector voltage (Vv) 
Typical collector current (mA) 
Current amplification faccor (x’) with grounded emitter 


Output resistance with infinite A.C. source 
impedance (grounded base) (KQ) 


Special low-noise characteristics 
% Superior type for these characteristics. 


Information on these junction transistors and the point-contact types in the 
Mullard range of semi-conducting devices will be gladly supplied by the Industrial 
Technical Service Department at the address below. 

@ The OC1O0, OCI1 and OC12 are readily available for experimental purposes at 
a price comparable with that of mains subminiature valves. 
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AERFRINGE For long- 
distance reception this range has 
the high electrical performance 
which is essential The robust 
construction ensures long service 
even in the most exposed 
conditions. The range is available 
with 10fc. or 14ft. alloy mast and 
double chimney lashings or arrays 
only Prices from £12/15/- 
complete (Model 63) 


DUBLEX —speciai folded 
dipole construction plus driven 
array connections make the 
Dublex the highest gain aerial in 
this price bracket, The Dublex (as 
supplied to the B.B.C.) is available 
with 7fe 10ft. or (4ft. mast 
versions or as an array only. The 
Dublex 77S (7ft. mast single 
lashing bracket) is €£4/86/6 
complete. (Mast and array is only 
3.2 tbs.) 


UNEX _ Light in weight, high 


in performance, the Unex 
combines excellent forward gain 
with robust construction at alow 
price The cross-connected 
elements give a driven array 
which is extremely easy to erect 
The Unex 83S (with 6fc, alloy 
mast, single lashing chimney 
bracket) is only £3/19/6 complete 


AERFOLD —wWhere conditions 
do not allow an outdoor aerial to 
be ficted, the Aerfold provides a 
high gain aerial which has excel- 
lent directivity. tt is easy to fit 
and by rotation will eliminate or 
substantially reduce interference 
Price €1/5/- 
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Model 63A 
Forward Gain 
8 dB 
Front/back Ratio 
21.6 4B 
Acceptance 
Angle 55° 


Model 77 
Forward Gain 
6 dB 
Max/min Ratio 
25 dB 


Acceptance 
Angle %6 


Model 83 
Forward Gain 
3 dB 
Front/back Ratio 
25 dB 
Acceptance 
Angle |76 


Model 7! 
Forward Gain 
3.75 dB 
Max/min Ratio 
40 dB 
Acceptance 
Angle 120 


AERIALITE Stand No. 118 
R.E.C.M.F. EXHIBITION 


See the 


at the 


Grosvenor House, Park Lane, W.I. 


April 6—8. 
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DCOL 


(Regd Trade Mort) 


SOLDERING INSTRUMENTS 
& ALLIED EQUIPMENT FOR 
THE PRODUCTION LINE 

& HOME CONSTRUCTOR 


= - 


£” Bit Instrument Model 


SUPPLIED IN ALL VOLT RANGES 
STANDARD VOLTAGES STOCKED 
12/13, 22/24, 50/55, 100/110, 200/20, 


6/7, 


230/50 


“ADCOLA” PVC & POLYTHENE 
ELECTRICAL 
STRIPPERS ALSO AVAILABLE 


THE AERIAL’S RIGHT 
1F «tT’S AN AERIALITE 


AERIALITE Aerials 


AERIALITE LTD - STALYBRIDGE - CHESHIRE 


CABLE 


IN ALL VOLT RANGES. 
WRITE FOR CATALOGUES 


ADCOLA PRODUCTS LTD. 


Sales Offices & Works: CRANMER COURT, CLAPHAM 


HIGH ST., LONDON, 8.W.4. 


MACaulay 4272 
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ANNOUNCING 


THREE NEW ‘CINTEL’ INSTRUMENTS 


SIGNAL LEVEL METER 


A dual purpose instrument for use as a general 
laboratory amplifier or sensitive valve voltmeter. 
Frequency range 20 c/s to 100 Kc/s. Gain 85 db, 


INCREMENTAL INDUCTANCE BRIDGE 


Designed to measure the inductance of iron cored 
chokes with d.c. flowing. Inductance range 0 to 
1000H. Superimposed d.c. continuously variable 
from 0 to 1 amp. 


AUTOMATIC FREQUENCY MONITOR (20 Mc/s.) 


An extension of the well known range of ‘Cintel' 
monitors, this new instrument will measure any 
frequency in the range 10 c/s to 20 Mc/s and present the 
answer in decimal notation on 8 panel mounted meters. 


These new instruments together with the redesigned Flying- 
Spot Microscope MK II will be on view for the first time on 
STAND 38 at the PHYSICAL SOCIETY EXHIBITION. 
8th-13th April Inc. 


CIMEMA-TELEVISZION LIMIrzeD 


A Company within the J. Arthur Rank Organisation 


WORSLEY BRIDGE ROAD - LONDON «- SE26 


Telephone HiTher Green 4600 


SALES AND F. C. Robinson & Partners Ltd., Hawnt & Co. Ltd., Atkins, Robertson & Whiteford Ltd, 
SERVICING AGENTS 287 Deansgate, Manchester, 3 89 Moor St. Birmingham, 4 100 Torrisdale Street, Glasgow, 8.2 
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| have a little brother- 


they call him **“MBEE.°° 


He's a fine little fellow, just like me! 


The complete range of control knobs you've been waiting 
for! 16 special GOLD FILLED inscriptions that will 
meet the demand of every radio, T/V, tape recorder or 
amplifier enthusiast—beautifully made and designed 
to enhance the appearance of every commercial or 
amateur constructed set 


Sizes : Type ‘A "’ 1” dia. Type “‘ B’’ 14” dia. Both types 
are §” deep. 


If in difficulty please write to 


UNCLES, BLISS & CO., LTD., 139 * CHERRY ORCHARD ROAD *EAST CROYDON SURREY crovoon's379, 6390 


We are both nice to look at- 


befitting any set 
enhancing those, we have 
already met! 


YOU CAN OBTAIN 
Us NOW FROM 
YOUR LOCAL 
COMPONENT 
STOCKIST 


AN ENGRAVING FOR EVERY PURPOSE— 


RADIO: “Volume “ Tuning,"’ ‘ Wavechange,” “ On-Off 
*$.M.L.-Gram.,"" ‘‘ Radio-Gram.,"’ “‘ Tone,"’ ** Vol./On-Off.”’ 
TELEVISION: ‘Focus,"’ ‘ Contrast,’’ “Brilliance,” “' Bright- 
ness,”’ ** Brilliance/On-Off.’ 

AMPLIFIER : “ Bass,"' ‘' Treble " (plus any of above) 

TAPE RECORDER : “ Record-Play "’ (pius any of above). 
AVAILABLE IN WALNUT OR IVORY, ALSO BLACK TO SPECIAL ORDER 
PRICES : Type ‘A,’ 1/6 each ; Type “ B,"’ 1/2 each. 

Plain knobs can also be supplied at I/- and 10d., respectively 


Keen quotations to manufacturers. 


present 


the World’s Finest 


GRAMOPHONE EQUIPMENT 


at the R.E.C.M.F. EXHIBITION 
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FIRST WITH THE NEW “LEAK” 


TL 10 Amplifier 
& “Point-One”’ 
Pre-Amplifier 


8-VALVE ARMSTRONG SUPERHET W.B. STENTORIAN 


HIGH FIDELITY 
UNITS 


Developed to provide re- 
production of high fidelity 
recordings—speech coil 
impedance 3 or IS ohms. 


H.F.1012—10in. die cast 
unit; 12,000 gauss magnet; 
10 watts; 30-14,000 cps. 

73/6 


H.F.810—8in. steel unit; 
10,000 gauss; 5 watts; 50- 
12,000 cps. 60/6 


H.F.610—6in. 
10,000 gauss; 
12,000 cps. 


8 watts push-pull 
output, 
feedback, Bass and 
Treble controls 


Negative 


Short, medium and 

Z j long wavebands 
e, £23/13)-. 

Also 10 valve 

(Mode! RF41) 

EXP. 119 10 v. 6 bandspread, plus 


Chassis 


aii 8 


Superhet 


COMPLETE 


A triple loop feedback circuit based on the famous 455 19 4 


TL/12. Mand 25 


Maximum power output : |0 watts. 

Frequency response: +! db 20 c/s to 20,000 c/s. 
Harmonic distortion : 0.! 1,000 c/s. 7.5 watt 
output 
Feedback magnitude 
Damping factor : 25 

Hum : —80 db referred to 10 watts 

Variable Treble and Bass Tone controls. 

The pre-amplifier will operate from any pick-up 
generally available in the world. 


BUILD YOUR OWN TAPE RECORDER 
ALL PARTS PRECISION ENGINEERED ns 
65 


SPEAKERS 
including Goodmans Axiom 
102, €£9/18/2; Axiom 


Complete range, 
101, €6/12/1; Axiom 
150 Mk. tl, €10/5/6; Whariedale Super 5 
£6/13/3; Super 8 CS/AL, £6/133; WAIOCSB, 
£12/6/6 ; Wi2CS, £915 - ; WISCS, €17/10-. 


t 26 db. main loop. 


steel 
3 watts; 


unit; 


60- 
50/6 


“ Q-MAX " CHASSIS CUTTERS 


STILL the easiest and quickest way of cutting 


Main plate (Drilled—I6tin. x — sais holes in SHEET METAL. 


Capstan assembly 32'sec. 
Switch unit 

Tape Holder assembly 
Pinch Roller assembly 
Brake assembly 
Capstans—7¢in., 
Motors each 
(Send S.A.E. for detailed list) 

Wearite .. 

Truvox 

Lane 

Completely built General Purpose amplifier suitable for most desks 

R/P or Erase Heads 37/6 each. Also Complete ““ SOUNDMASTER " Kit 


“ square 
small, 


medium, 
large, 19." 


Decks : 
13; 
Patent No. 619178 


SPECIAL PRICE FOR COMPLETE SET, £10, 


, MA 
MODELG.D.O.1LA 


GRID DIP 
OSCILLATOR 
is an ideal instrument 
for the determina- 
tion of tuned circuit 
resonant frequency, 
tuning transmitters 
without application 
of power, for the 
determination of coil, 
mutual and stray 
inductances and both 
_ fixed and stray 
capacitances. Covers 
1.5 to 300 Mc's in 
12 Gns. Complete. 


‘ 


eight ranges PRICE 


The latest ACOS Hi-G 


Pick-up with interchangeable clip-on 
heads for either standard or long play- 
ing records. 

Tracking weight—8 grammes. 
Response flat from 40 to 13,000 cps. 
GP.20 Hi-G—Arm only .... 26/5 
HGP.39/1—Std. or LP head 42/3 
HGP.35/1—3 pin plug-in head 42/11 


(as above but weight |0 grammes.) 


THE “ 
% Heavy duty non-ferrous balanced turntable. 


*% Thrust ball for spindle bearing. 


% 100% dynamically balanced rotor assembly. 


% Honed stator tunnel giving true electrical 


balance 
GARRARD 
TA/AC or TB. 3-sp. (less heads) 
Turnover Crystal head (for TA/AC) 
Turnover Magnetic head (for TA/AC) 
HGP 35/!—Sed. or LP. (for TA/AC) 
each 
DECCA XMS—Scd 
(for TB), each 
GARRARD Min. L.! 
(for TB), each 


ait 
aw 9 
a2s 
20 
1468 


47 


or “> GF 


Sed. or L.P., 


GRAMOPHONE UNITS 
COLLARO " }-speed Studio TRANSCRIPTION desk is now available. 


* Off position between each speed change 
mechanical and electrical. 

* Specially lengthened pick-up arm |6in. long 
on banjo unit. 

* Rumble, wow and flucter free 
Less Pick-up and arm 
With Studio pick-up 

COLLARO 

3/544. 3-sp wich Studio P.U. 

3RC/S41. 3-sp. with Seudio Auto 

3RC/542. 3-sp. with Studio Auto 


Mixer 
CONNOISSEUR 
Transcription Desk 3-speed 
Pick-up with | head (25 or 400 ohms) 
Extra heads 
Transformer 


THE ‘* WILLIAMSON '’ AMPLIFIER 


This is a world-wide known HIGH QUALITY 
AMPLIFIER, BUT high quality can ONLY be 
obtained if precision quality products as speci- 
fied by the designer, are used. 


WE can supply ALL COMPONENTS, winding 
precision condensers and resistors, potted 
transformers and chokes, EXACTLY AS 
SPECIFIED, not substitutes. 


““POLYMAX’’ UNBREAKABLE — 


Stand offs: 4°, 6d. ; 1", 9d. 5 14", 
Beehives, 2/-. 
Feed-throughs, 1/3. 


OSCILLATOR COIL 


Completely enclosed in 
" Neosid "’ former en- 
suring minimum ex- 
ternal field. Unusually 
good waveform with 
maximum amplitude at 
45 Kels. Lettered tag 
panel connections and 
one-hole fixing. 


PRICE 12/6, 
(Post 6d.) 


THE ** LINCOLN ”’ 


Overall size, thin. x hin. x lin, 


Complete Oscillator unit with valve, 50/- 


WE CARRY FULL RANGES OF MOST 
COMPONENT MANUFACTURERS, IN- 
CLUDING 

BULGIN 


T.c.c 
WELWYN, ETC. 


B 


ERRY 


(SHORT WAVE) LID. 
HIGH HOLBORN, LONDON, W.C.1 


TEL: HOLBORN 623! 


4 Wustrated 
Catalogue 6d. post 
free. 


H.P. TERMS 
AVAILABLE ON 
PURCHASES 
OVER £10. 
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An Announcement 


by the 


H.A.HARTLEY Colon 


152, HAMMERSMITH RD., LONDON, W.6 


Telephone: RiVerside 7387 


It is with very great pleasure that the H. A, 
Hartley Co. Ltd. once again addresses itself 
to readers of this journal. 


For some time past, we have had to forgo the 
benefits of advertisement in Wireless World, 
very largely due to the fact that the whole of 
our production has been sold in the Dollar 
Market. 


HARTLEY SPEAKERS AND AMPLIFIERS 
ARE EARNING DOLLARS 


Even with a deliberate policy of restricting home sales 
we have found it well-nigh impossible to keep pace 
with the demand for the Hartley-Turner 215 Speaker, 
and the new Super Tone Control Pre-Amplifiers. 
Because of ever-increasing demands on our production, 
we have completed arrangements which place the 
resources of one of the largest manufacturing concerns 
in the country at our disposal. As a result, we are 
confident that we can now not only meet our export 
commitments in full, but that we can supply an 
increasing quota to the home market. 


To those readers to whom Hartley-Turner is a house- 
hold word, we need no introduction. For those who 
are newly converted to the enjoyment of High- 
Fidelity Gramophone Reproduction we summarise 
very briefly our range of Products. We are one of 
the very few United Kingdom manufacturers who 
design and manufacture all the following :— 


HIGH-FIDELITY LOUDSPEAKERS 
SUPER TONE CONTROL PREAMPLIFIERS 
20-WATT AUDIO AMPLIFIERS 


and we are the designers and sole manufacturers of the 
world-famous Non-Resonant Box Baffle (THE 
**BOFFLE’’), only 18in. cube but equal in per- 
formance to a 4ft. diameter baffle. 


Why not send for our illustrated descriptive literature 
and price list, sent free and post free on request ? 
We shall include full details of our Long Playing 
Record Supply Service. 


| ee 


APRIL, 1954 


hs ae 7 


“Tyke ped | 


utmost 
dependability 
under 
all conditions 


OKERIN WAXES 


AND 
DI-JELLS 
for the 
ELECTRICAL 
INDUSTRY 


ASTOR BOISSELIER 
& LAWRENCE LTD 


9 SAVOY STREET, STRAND, LONDON, W.C.2 
Telephone Temple Bar 5927 


Works—West Drayton 


WIRELESS WORLD 


NEGLIGIBLE BACKGROUND NOISE 


M.S.S. disks permit of a dynamic range greater than 60 db. at 
78 r.p.m. (max. stylus vel. 8 cm|sec., r.m.s.) and greater than 
54 db, at 33 r. p.m. 


WIDE FREQUENCY RESPONSE 


R CaSOTS The quality of the equipment used is the only likely limitation 


of the recording range of M.S.S. disks. 
GOD AWM) 
CLEAN SWARF THROW 


e i 
ry ry ’ The anti-static properties of M.S.S. disks ensure that with a 
( ) ( ( )( )S correctly designed cutter the swarf is thrown towards the centre 
A 


of the disk in a manner allowing of easy removal. 


HIGH RESISTANCE TO WEAR 
The groove walls of all M.S.S. disks will stand up to con- 
stant playback without diminishing the level of the higher 
frequencies. 


SUITABILITY FOR PROCESSING 


7 
) we M.S.S. disks fulfil all processing needs; a special feature is the 
ll P( absence of the ‘horn’ or ‘hangnail’ at the groove edges even at 


high stylus velocities —a valuable advantage in microgroove 


recording. 
* RESISTANCE TO AGEING AND CLIMATE 
LeCOr( lll M.S.S disks can be stored, blank or recorded, for indefinite 
} J periods under extremes of climate without loss of quality or 


performance. 


LK LGM ALLE AERA ALLA ARM RAL SLL LALLA RES 


FOUR GRADES SAVE YOU COST 


. ; A grading system based on selection enables you to choose the 
IS S right priced disk for the job. For example, top grade disks must 
b be beyond reproach in appearance as well as performance, and 


are, therefore, selected to conform to extra stringent standards 
of quality. 


Contractors to 
The Admiralty You can be certain of a perfect recording with M.S.S. 


General Post Office disks. That is why so many leading recording and broadcasting 
Ministry of Supply companies throughout the world always use them. Let us send 
British Broadcasting Corporation you further information on the four grades of M.S.S. disks 
available. 


M.S.S. RECORDING COMPANY LIMITED 
POYLE CLOSE, COLNBROOK, BUCKS, ENGLAND. Phone: COLNBROOK 284 
Manufacturers of Sound Recording Equipment 
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Send for ‘impresario’ 


LEE PRODUCTS (GREAT BRITAIN), LTD., ELPICO HOUSE, GT. EASTERN ST., LONDON, E.C.2. 


THE < Pie> , IMPRESARIO ’ COMPLETE ENTERTAINER 


TAPE RECORDER 
The “Impresario”’ is a combination instrument tha- will make high 
quality tape recordings of live speech or music, gramophone or 
radio and telephone conversations, etc. 
@ DUAL SPEED: 3iin./7hin. @ SEPARATE BASS AND 
per sec. TREBLE CONTROLS. 


@ TWIN TRACK: Up to @ 4 WATTS OUTPUT: 
2 hrs. recording. Neg. F/B. 
@ INTERNAL MIKE RECORDING SYSTEM. 


The “Impresario’’ can also be used as a high quality radio, gram- 
ophone or microphone amplifier. 


PRICE 4993 GNS. 


(EXCLUDING TAPE, 


RADIO RECEIVER 


The “Impresario”’ is the first transportable tape recorder in Great 
Britain to provide power supply and internal space for a radio 
tuner unit with optional listening and/or recording. 


DISTORTIONLESS SUPERHET 3-WAVE RADIO TUNER UNIT 
May be fitted in a few minutes. 


PRICE B4 GNS. 


(TAX PAID) 


PIEZO-ELECTRIC MICROPHONES 
Guaranteed Patent Handunitinrubbergrip...3gns. Studio Floor-stand Pattern...6gns. 
for 12 Months applied for Telephone Pick-up Stand...3 gns. 


Niustrated Brochure which also contains details of Radio Tuner Unit, Telephone Pick-up, Suitable 
Microphones and Recording Tape. 
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Wirecess Worip 


Lines of communication... 


In June 1920 the first 

advertised sound radio pro- 
gramme was broadcast from 

the Marconi transmitter at 
Chelmsford. To-day Marconi 
high or medium power transmitters 
and high power aerials are installed 
in every one of the B.B.C’s 
television transmitter stations and 
Marconi television systems have 
been ordered for countries in North 
and South America, Europe and Asia 


al. 
PA’ 


TELEVISION CAMERAS 


SOUND AND VISION 
STUDIO EQUIPMENT 


MARCONI ae 
AND TRANSMITTERS 


yplete Television and AERIAL SYSTEMS 
Broadc« ting Systems 


MARCONI'S WIRELESS TELECRAPH COMPANY LIMITED - CHELMSFORD ~- ESSEX 
LG3 
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Buy your 
> American Type Valve$ 


The wide range of BRIMAR VALVES 
is now readily available throughout the 
world. Combining cost-saving techniques 
with craftsmanship precision, BRIMAR 
American type valves are amongst the 
finest obtainable in either hemisphere 


More and more the world’s governments 
. set makers . . . . laboratories are 
standardizing on American types, valves 
which are obtainable anywhere in the 
world) valves which you can get from 
BRIMAR without expending dollars 


Efficient . reliable robust 
BRIMAR VALVES are chosen for radio 
and electronic equipments in the fighting 
services and throughout industry. Their 
rugged dependability can contribute so 
much to your own products 


SEB BE SBSBEBE SB 
RANGE that is RELIABLE 


BRIMAR everywhere the Valve of Value RANGE that is ROBUST 
RANGE YOU REQUIRE 


Dependable SES SSBB Bees 


BRIMAR ‘ae RADIO VALVES 


Standard Telephones and Cables Limited FOOTSCRAY, SIDCUP, KENT, ENGLAND 
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AS USED BY 
THE EXPERTS 
IN THE WORLD'S 
GREATEST 
BROADCASTING 
ORGANISATIONS 
AND LEADING 
RECORDING 


STUDIOS 


Model BTR/2 


Model BTR/2 — The high fidelity studio tape recorder developed after 
50 years of research and experience in the science of sound recording and 
reproduction by the E.M.I. Group (H.M.V., Columbia & Parlophone). 


Model TR/50 — A mains/transportable professional tape recorder available 
in two versions. Two speeds, either 15” and 74”, or 74” and 32”, per second. 


Model L/2 —A battery operated recorder with specially governed 
electric motor, completely self-contained, which is ideal for ‘on the spot ’ 
recordings. Individual models for 15”, 74”, 33” per second. 


EMITAPE — The worid’s finest magnetic tape. Available for all types of 
recorders, In two grades — Professional and Standard. 


EMIDISCS —The supreme lacquer recording blanks noted for free cutting 
and low background noise, allied with excellent frequency response and 
| anti-static properties. Available in three grades, and wide range of sizes. 


ELECTRIC & MUSICAL INDUSTRIES LTD. 


INTERNATIONAL DEPARTMENT 
HAYES, MIDDLESEX, ENGLAND. CABLES: EMIGLOBE, LONDON 
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THE FIRST OF 

THE “ELAC’ RANGE 
OF ELLIPTICAL 
LOUDSPEAKERS 


This new addition to the wide range of 


~) ELAC loudspeakers is particularly recom- 
4 mended for use with Television Receivers. 
| 

The speaker gives a fuller bass response and a 


considerably clearer top response. The Magnet 


System is completely shrouded, which reduces 


———_~ stray magnetic field to the absolute minimum. 
@) Available in Flux Densities 6,500, 8,000 and 9,500 
EWA ¢€ gauss. 


Se ee ae 


PRICES: 4x7G, 19/10ine.P.T. 4x7D25/line. P.T. 


ELECTRO ACOUSTIC INDUSTRIES LTD. 


STAMFORD WORKS, BROAD LANE, 


TOTTENHAM, N.I5 


Wire_ess Wor_p AprIL, 1954 


MAINS 


TRANSFORMERS 
EvesNasey u — = 


REGO. TRADE MARK SCREENED AND IMPREGNATED. ALL GUARANTEED. 
MADE in | ALL PRIMARIES ARE 200/250 v. Half Shrouded. 
HSM63 (Midget). Oucput 250-0-250 v. 60 m/a., 6.3 v. at 3 amps., 
5 v. at 2 amps ahietbl sanbortabmaiials 16/3 
HS63. Output 250-0-250 v. 60 m/a., 63 v. at 3 amps., 5 v. at 
2 amps. : OR a 
HSs40. windings as above. 4 v. at 4 amps , 4. at 2 amps... 16/6 


Out 
$2. $50-0-250 v. 80 m/a 19/- 
HS3. 350-0-350 v. 80 m/a., 19/-. HS30. 300-0-300 v. 80 m/a. 19/~ 
HS2X. 250-0-250 v. 100 m/a., 21/-. HS7S. 275-0-275 v. 100 
21/- 


THE NEW 


ma eeee ose 
HS30X. 300-0-300 v. 100 m/a., 21/-. HS3X. 350-0-350 v. 
100 m/a. : 21/- 


Fully Shrouded 
FSM63 (Midget). Output 250-0-250 v. 60 m/a., 6.3 v. at 3 amps 
5 v. 2 amps : 
Output 
FS2. 250-0-250 v. 80 m/a tee 
FS30. 300-0-300 v. 80 m/a., 21/-. FS3. 350-0-350 v. 80 m f 
FS2X. 250-0-250 v. 100 m/a., 23/-. FS75. 275-0-275 v. 100 


m/a os : ‘ . 
FS30X. 300-0-300 v. 100 m/a., 23/-. FS3X. 350-0-350 v. 100 


m/a 

All the above have 6.3 4-0 v. at 4 amps., . 5-4-0 v. at 2 amps. 

FS43. Output 425-0-425 v. 200 m/a., 63.4 amps., C.T. 6.3 v. 
4 amps., C.T.5 v. 3 amps. Fully shrouded . 

FSS50. Output 450-0-450 v. 250 m/a., 6.3 v. 2 amps., , CT. 634% 


6 y [ : 
o ‘ {! 
bd ‘ 4 amps., C.T. 5 v. 3 amps. Fully shrouded 
: F35X. Output 350-0-350 v. 250 m/a., 5.3 v. 6 amps., 4y. 8 amps. 
4 v. 3 amps., 0-2-6.3 v. 2 amps. Fully shrouded 
. FS160X. rset 350-0-350 v. 160 m/a. 6.3 v. 6 amps 3. 
‘ 3amps.,5 v. 3amps. Fully shrouded .. 
FS43X. Output 425-0-425 v. 250 m/a., 6.3 v. 6 amps., 
. 6 amps., 5 v. 3 amps. Fully shrouded ... 
HS6. Output 250-0-250 v. 100 m/a., 6.3 v. 6 amps., 
3 amps. For receiver R1355. Half shrouded on 
HSI1S0. Output 350-0-350 v. 150 m/a., 6.3 v. 3 amps., C.T. ‘ 
cy © . 3amps. Halfshrouded .......... : sindtuindanbes 
F36. Output 250-0-250 v. 100 m/a., 6.3 v. 6 amps., C.T. 5 v. 
3 amps. Fully shrouded ‘ 
FS120. Output 350-0-350 v. 120 m/a., 6.3 v. 2 amps., C.T.63¥ 
Zamps., C.T. 5 v. amps. Fully shrouded ... 
Th; * a - . is FS256. Output 250-0-250 v. 80 m/a., 6.3 v. at 6 amps., 5 v. at 
This new Ever Ready Battery, com- S ames. Pally shrouded 
bining a 90 volt high tension unit and PRI/I. Outous 230 v * 30 m/a. 46 3 v. at 1.5/2 amps 
» _ P _ FS150. 350-0-350 v. 150 m/a., 6.3 v. 4 amps., 5 v. 3 amps........ 
a 1.5v low tension section, has been FSISOX. Output 350-0-350 v. at 150 m/a., 6.3 v. at 2 amps. 
designed for use with the latest Ever C.T, 6.3 v. at 2 amps., C.T. 5 v. at 3 amps. Fully shrouded. 
. ‘ 
Ready low consumption valves, type The seeee Reve taputs of S6Wan v 
DK96, DF96, DAF96 and DL96, OUTPUT TRANSFORMERS 
which use only half the filament MIDGET OP. 5,00002 to 32 
" S5mA f the older serie 8,000) to 302 ; meal 
7 current (29mA) oO © older series MOPI. Ratios, 26, 46, 56, 66, 90, 120-150 m/a. max. current, 
jastic Piug socke valves (SOm/ C.T. for lass etc. mopene 4 ohms. Top panel, 
Plastic Plug Socket ilves (5 ) T. for Q.P.P. Class B, S 2 T 
Pr nite ties Oe in es and clamped, each 
A balanced service life of 300 hours 1S OP10. 10/15 warts output. 20 ratios on Full and Half ow 
obtained when the high tension cur- OP30. 30 watts output, 20 ratios on Full and Half Primary.. 
7 ‘ a = Williamson's O.P. Transformer to Author's —- ‘ 
rent is 10.5 mA at 90 volts and the Chokes for Williamson's enema 30 H. at 20 m/a.. 
low tension current 125 mA at 1.4 10H. at 150 m/a 


volts; the respective cut-off voltages FILAMENT TRANSFORMERS 
being 40v and 1.0v on load. All 200/250 v. Input. 
The maximum battery dimensions F3. 6.3 v. @ 3 amps 

.” 31” x4" > weig ic F4. 4v. @ 2 amps., 7/6. Fé. 6.3 v. @ 2 amps “ae 
are 748 ‘. 4” and the weight is 6X. 6.3 v. @ 0.3 amps., 5/6. FI2X. I2v. @ “ 
5 Ibs. 10 oz. Price 16/-. FU6. 0-2-4-5-6.3 v. @ 2 amps., 10/-. FI2. 12.6 v. tapped 6.3 v. 

® 3 amps 

F274. 24 v. tapped i2v. @ 3am Se 
F29. 0-2-4-5-6.3 v > 4 amps, 16/9. FUI2. 0-46.39 @ 3 amps. 
FU24. 0-12-24 v. @ | amp 
FS. 6.3 v. @ 10 amps wst. a 10 amps., or 12.6 v. @ 5 amps., 


BATTERY PLUG op > # é or 10 v. @ 5 amps 


1I4ve @ue 
rae 


—-<—wn— 
ooono 


= 


F6/4. Four windings at 6.3 v “tapped 5 v. @ 5 amps. each, giving 
The new Ever Ready plastx — by suitable series and parallel connections up to 

4 pin battery plug has been 20 amps nee 

specially designed to ensure 
correct and easy battery con- 
nections. Plugs are fitted with C.W.O. (add 1/6 in £ for carriage). 
four staggered metal pins, 
also four coloured wires 18” in Export enquiries invited. 
length. List Price 2/- com- 
plete. Suitable for use with 


BSS. 1766-1951. H. ASHWORTH (Dept. W.W 
EVER READY DRY BATTERIES FOR RADIOS 676 Gt. Horton Road. Bradford 7, Yorks 
TORCHES - HEARING AIDS - CYCLE LAMPS 


Quotations, etc.—stamped addressed envelope, please 
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Output Level Stabilised to +2db 


OVER THE FULL FREQUENCY RANGE OF 10Ke/s — 10 Mc/s 


An outstanding feature of the Wayne Kerr Video 
Oscillator Type 0.222A is a thermistor bridge 
circuit stabilising the amplitude. Once set 
the output level will remain constant with- 
in 0.5db while the oscillator frequency is 
varied over its full range of 10 Kc/s to 10 Mc/s. 
Another advantage is its special facility for 
indicating the modulus of the load impedance 
to which the instrument is connected. 


ee 7 In transportable case £155, or for standard 19° 
SPECIFICATION Rack mounting £148. 


Frequency Range: 10 Kc’/s — 10 Mc's in 6 ranges 
Frequency Stability : better than 1 in 10° in 1 hour 


Frequency Accuracy : 1% ae f 
Output Range: +10 db to —50 db on 1V p-p. Way ne 
Output Level: Constant to +0.5db at any frequency 


Output Impedance: 75 ohms (setting 
Total Harmonic Content : less than 1% 


THE WAYNE KERR LABORATORIES LTD * NEW MALDEN * SURREY 
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WILLIAMSON AMPLIFIER KITS 


With PARTRIDGE output transformer, mains transformer 
and chokes. Fully drilled and enamelled chassis, T.C.C. 
condensers, Marconi-Osram-Cossor valves, sundries by 
Belling & Lee, Erie, Bulgin, Welwyn, etc., complete to the 
last nut and bolt, with wiring instructions and layout drawings, 


21 GNs. 


READY BUILT AND TESTED 25} Gns. 
Packing and postage 10/- extra, C.W.O. or C.O.D. 


P.A.1. PRE-AMPLIFIER 


A simple inexpensive pre-amplifier for use with Tele-Radio Williamson 
kits. Specification includes full control of bass and treble, radio input and 
switched compensation for 78 r.p.m. and L.P. records. Recommended for 
use with Acos GP20 and HGP39, Decca ‘*‘ C”’ and ‘‘ D ” and Connoisseur 
heads. With wiring instructions and layout drawings. 
KIT OF PARTS 6} GNS. READY BUILT 8} GNS. 
Postage and Packing 2/- extra C.W.O. or C.O.D. 


TELE-RADIO (1943) LTD. 


189 EDGWARE ROAD, LONDON, W.2. Phone: PAD 4455/6 
SHOP HOURS: MON.-SAT. 9 a.m. to 6 p.m. THURSDAY 9 a.m, to 1 p.m. 


MUREX LTD (Powder Metallurgy Division) 


RAINHAM, ESSEX. Telephone: Rainham Essex 3322 


London Sales Office: CENTRAL HOUSE, UPPER WOBURN PLACE, W.C.I. Telephone: EUSton 8265 
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Vb; deity HKeally MNatters 


then th MUSICMASTER 
TAPE RECORDERS 


we § — ebeita 


These ‘ quality first’ tape recorders have been ex- 
ported to over forty countries throughout the world 
and are in regular use by Industrial Organisations and 
Government Services. Price for price they offer 
unequalled performance. Unsolicited testimonies on 
file prove conclusively that the Musicmaster Tape 
Recorders are among the finest tape recorders available. 


MODEL 2250B £52 


MODEL 12008 £45 


TERMS AVAILABLE 


CONCERT-MASTER AMPLIFIERS 
MODEL 2 DE-LUXE 
A 3 watt high fidelity amplifier for outstanding reproduction of A 15 watt high fidelity amplifier giving superlative reproduction 
all types of gramophone records. from records or radio. Less than 0.1% distortion at 10 watts 


£12 -12-0 £30 -0-0 
Further details on request. 


SPECIAL NOTE. Our Showroom is open 9 a.m.— 6 p.m. daily including Saturday for demonstrations. WE STOCK 
A WIDE RANGE OF COMPONENTS FOR THE HOME CONSTRUCTOR AND QUALITY 
ENTHUSIAST. WHY NOT VISIT US FOR YOUR REQUIREMENTS? Regret no Mail 
Order for components at the moment. 


td FOR Cr 
prste™ ‘The 


5 
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Showroom open daily for demonstrations 
OFFICES & SHOWROOM : 196 KINGSLEY ROAD, HOUNSLOW, MIDDX. (HOUnsiow 7947) WORKS: TWICKENHAM, MIDDX, 
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You can count on these .. . 
- - - for a reliable performance 


STAND-OFF INSULA- S.L.8 SPIN WHEEL M.G GANG CON- 

TORS. Working voltage DRIVE. A precision slide DENSER Available as 

rule drive complete with 1, 2 or 3 gang, 490 p.F 

1,500/5,000 Very high 3 band glass scale. The nominal capacity, matched 

insulating resistance spin wheel drive gives and standardised to close 

fe " h i limits Cadmium plated 

Ceramic non-tracking. Sili- per ot — oa ath steel frome Aluminium 

ratio 24:1 itted with Vanes Low loss non 
constant velocity coupling, 


hygroscopic insulation 
ture (ideal for tropics eliminating strain on con- Length excluding spindle 


Tag or spill end. We have denser and providing 1 gang—lj,in. to 3 gang 
mechanical and electrical —3hin 

isolation from vibration and Price 1 gang, 9/3, 

needs. noise 2 gang, 14/-, 3 gang, 18/3 


cone treated to repel mois 


a full range to cover most 


See our complete range of precision-built components 
at the R.E.C.M.F. Exhibition, Stand No. 51. 


JACKSON BROS. (London) LTD., Kincsway . wADDON - surrey | 


Telephone : CROydon 2754-5. Telegrams : WALFILCO, SOUPHONE, LONDON. 


—CITY SALE & EXCHANGE— 


THE HIGH FIDELITY SPECIALISTS LIMITED 


90-94 Fleet Street, London, E.C.4 Phone: Central 9391/2 


MESSRS. H. J. LEAK & CO. proudly announce this month, their 
NEW TL/10 AMPLIFIER AND POINT ONE PREAMP. 
to sell at 27 GUINEAS COMPLETE 


CITY SALE Demonstrations Daily 


have it in stock! 


Our large number of satis- 
fied customers to date is 
the finest possible testi- 
monial to the efficiency of 
Leak models—and that is 
why we confidently recom- 
mend the new TL/10 as 
one of the best “ value for 
money” amplifiers avail- 
able. We look forward to 
your early post enquiries 
or a personal visit at our 
showrooms. 


at 90/94, Fleet Street. 
Our stock of Leak models, 
loudspeakers, record play- 
ers, Tuners, Gram Units, 
etc. is there for your 
inspection 


Easy Payment Terms 
on the new Leak TL/10 
are £10/7/- deposit, and 
the balance 12 monthly 
payments of 33/4 or 18 
of 23/4. 


Why not 
PART EXCHANGE 
your present equip- 
ment for the latest 
type ? 

Write with details. 


APRIL, 


1954 
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That 
Elusive Quality ... 


Discoursing light-heartedly yet intelligently on ‘‘ HI-FI,” a contributor to ““The 
” récently commented on the ability of the modern loudspeaker (aided 
by amplifiers, pre-amplifiers and other aids) to detect and faithfully reproduce 
such sounds as the closing of studio doors and the pages of a score being turned. 


Observer 


He made reference to the achievement at the loudspeaker end of ‘‘ perfect concert- 
hall balance.” 


Now what is, in fact, the secret of so-called ‘‘ high fidelity ” reproduction ? It is 
something that is not only or merely the expression of what can be graphically 
illustrated with a good frequency response curve. It is not only the faithful repro- 
duction of all sounds within the range of the aural spectrum. It is not alone the 
perfect ‘‘ balance” of high, middle and low frequencies. It is all these things 
conjoined to produce an elusive quality of realism that gives to the listener the 


illusion of being present at the actual original rendering 


This elusive quality cannot be measured with instruments or recorded in a response 
curve. The simplest way of expressing it in words is to say that when you are 
listening to a truly good loudspeaker, you feel that you are in the recording studio. 


When a recent consignment of Goodmans ‘‘ AXIOM ” Loudspeakers arrived in 
New York, a leading expert there said, ‘‘ This is the most revolutionary develop- 
ment in the reproduction of sound since the invention of the loudspeaker . . . it is 
superior in every way ... the reason is that the engineers who designed the 
* Axioms ’ were aiming for PRESENCE.” 


If you want to know what this elusive quality ‘‘ Presence ” really is, take or make 
an opportunity to hear a Goodmans AXIOM Loudspeaker. You will then under- 
stand the enthusiasm of the American expert. 


We will be pleased to supply free dimension drawings of specially 
designed standard or corner reflex cabinets. Numbers of cabinets 
have been sold reputedly to our design but which do not conform 
to our specification. Before purchase, it is therefore advisable to check 
carefully that the specification has in fact been carried out. 


AXIOM 22 MK. II £14 14.0 (Tox free) AXIOM 102 £9 .18.2 (inc. Tax) 
AXIOM 150 MK. 11 £10 .5.6 (Tox free) AXIOM !0!1 £6.12 .1 (inc. Tox) 


GOODMANS 


GOODMANS INDUSTRIES LTD. 


AXIOM WORKS, WEMBLEY, MIDDX. ‘Phone: WEM 1/200. Cables: “Goodaxiom’’ Wembley, England 


VACANCIES 


also exist in the 
following trades 
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G 
epee Radio Mechanics 


OPERATORS 


REQUIRED TO SPEND 


15 DAYS 
A YEAR WITH ROYAL SIGNALS 
IN THEIR 


“ARMY EMERGENCY RESERVE" 


If you served during World War Il or have civilian experience in RADIO OR 
ALLIED TRADES you can apply to join. Your special knowledge and experi- 
ence will be of great value to Royal Signals and you will ensure that in the 
event of an Emergency you will be doing the job you know. 

Excellent PROMOTION prospects :— Vacancies exist for Officers, Warrant 
Officers and Non-Commissioned officers. 

FULL ARMY PAY AND ALLOWANCES DURING THE I5 DAYS TRAINING 
PLUS TAX FREE BOUNTY FOR EACH PERIOD OF TRAINING. 


Why stake YOUR claim in 
RESERVE ARMY 


WRITE NOW for Particulars (Without Obligation) 
To: H.Q. A.E.R. R. SIGNALS, 
BLACON CAMP, CHESTER. 


not the 


DESPATCH RIDERS 
DRAUGHTSMEN 
STOREMEN 

LINE TEST CLERKS 


TELEGRAPH MECHANICS 
LINE MECHANICS 
LINEMEN (Underground) 
LINEMEN (Permanent Line) 
LINEMEN (Field) 


SWITCHBOARD OPERATORS 
TELEPRINTER OPERATORS 
DRIVERS 
DRIVER/ELECTRICIANS 


ONLY The LAB unit has all these fealutes... 


* Ohmic values separately carded * Finger-tip selection 


BRITISH 
PATENT 
No, 680632 


RESISTOR SPECIFICATION 
R.CS.C. Max. 
Ref.| Type | Rating |Volts| Range | Dimensions 
T | j-watt i 250 |10chmsto 2” x hr 
R | d-watt| iewatt 500 l0m/ohms /* x 
Tolerance available 4 20%, 4 10%, 15% 
| | | 5 ohms to 
HS3| j-watt | j-watt | 750 'S00m/ohms!.1” x 0.1” 
Tolerance available 4 20%, 10%, 5%, 2%, 1% 


Designed to provide a complete range of resistors for 
research and experimental laboratories and small production 
units. As easy to use as a card index. Rapid selection from 
700 sorted and carded resistors. Continuous storage—empty 
cards merely replaced with full ones available from stock. 
The Storage Unit is supplied FREE with a small initial 
purchase of :— Type “R” (order L.S.U.C.4) 

Type “T” (order L.S.U.C.}) 
Type H.S.3 (order S.U.A.7) 
or you may specify the ohmic values. 
Full details and illustrated list will be 
sent on application. 


CONTINUOUS 


STORAGE UNIT 


The Lab Continuous Storage Units are available from your normal source of supply, 
but more detailed information can be obtained from 


THE RADIO RESISTOR COMPANY LTD. 


50 ABBEY GARDENS, LONDON, N.W.8 Telephone : Maida Vale 5522 
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REAL HIGH FIDELITY at modest cost 


® Manufacturer-to-Consumer policy saves you one-third cost ! 


We are now specialising in the supply of units 
for making up high-fidelity Radio and Record- 
reproducing Equipments for use in the Home, 
small Halls, Schools and Gramophone Societies 
and single items for replacing in existing equip- 
ments and radiograms. 

Our Chief Engineer, who is operating a Technical 


Guidance Service, is available daily includin 

Saturdays from 10 a.m. to 6 p.m., or will dea 
with uiries == oan return of post. Our new illus- 
trated talogue and Cuoptement will be a great 
boon to those desiring nigh 1 cuaty equipment for 


" two 2)d. stamps for 
It may “nel save you pounds. 


your copy now. 


No. | “SYMPHONY” AMPLIFIER is a 3-channe! 
5-watt Gram/Radio Amplifier with astonishingly flexible 
tone-control. You can lift the treble, the bass, or—and 
here is the unique feature—the middle frequencies to 
suit your own ear characteristics and the record or radio 
programme being heard. it is thus possible to arrange 
the frequency-response of the amplifier to a curve equal 
and opposite to the resultant curve of the other items in 
the chain so that what finally registers in the brain is as 
per original. This flexibility of control is far more impor- 
tant than mere nominal linear response of the amplifier, 
as the pick-up, speaker, etc., are not linear. Independent 
Scratch-Cut is also fitted and special negative-feedback 
circuit employed. The amplifier can accommodate a wide 
variety of records from old 78's to new L.P.'s. Input is 
for all types of pick-up of 0.2v. output or more and there 
is full provision (and power) for Radio Tuner. Itis available 
to match 2/3 or 15 ohms speakers. Price: 10 gns. (carriage 
5/-). Fitted in Portable Steel Cabinet, 35/- extra. 


No. 2«« SYMPHONY ” AMPLIFIER as No. | but with 
10-watt Push-Pull triode output and triodes throughout. 
Woden mains and output transformers and choke. Full 
provision and power for Tuner. Output tapped 3, 7.5 
and 1S ohms. Competes with the most expensive ampli- 
fiers on the market yet costs only 15 gms. (carriage 5/-) 
Fitted in portable Steel Cabinet 2 gns. extra 


“SYMPHONY” AMPLIFIERS with REMOTE 
CONTROL. Both the above model Amplifiers are avail- 
able with all controls on a separate Control panel with 
sp to 4 feet flexible cable which simply plugs into the ampli- 
fier. Enables the Amplifier proper to be sat in the bottom 
of a cabinet whilst che controls are mounted conveniently 
higher up. Extra cost 2 gns. 


«STUDIO SYMPHONY " AMPLIFIERS, Models | 
and 2, new models specially designed to get the maximum 
out of the revolutionary new Collaro Studio pick-ups and 
heads type P Specification as per our Standard 
Symphony models but with high-gain, low-noise, built-in 
Pre-amplifier stage with separate switched correctors for 
Sed. and L.P. Third position on switch provides input 
matching for Acos and similar output pick-ups. These 
remarkable new models thus provide al! the facilities and 
matching of our Standard Symphony Amplifiers PLUS 
the specialised Collaro matchings. See March issue of 
The Gramophone" for review on these instruments, 
price: No. |, 12 gms. ; No. 2, 17 gms. Carriage 5/.. 


GARRARD }3-SPEED GRAM UNIT MODEL « T.” 
With turnover Magnetic Pick-up Head or Turnover 
Astatic Crystal Head, £10, post and pack. 26 


MODEL « TA,” as above, but fitted with the latest 
High-Fidelity Acos HGP35 Pick-up Heads (one for Std: 
and one for L.P.). Price €£12/3/9, post and pack. 2/6. 
Heads only, 43/- each, post | - 


MODEL “TB,” as above, but with two separate Decca 
XMS Heads, £13/7/6, post and pack. 26. Or with two 
separate Acos HGP39 Heads, £12 16-. Or with Garrard 
Head for fibres (78) and Acos HGP39 for L.P., £12/5-. 


GARRARD }3-SPEED AUTO-CHANGERS, Model 
RCS, plays up to ten records 7in., 1Oin. or I2in. at 78, 
45 and 334 r.p.m. Stylus pressure on L.P. 10 grammes 
(adjustable). New ultra-sensitive auto-trip mechanism 
and heavy loaded turntable to eliminate ‘‘ wow."’ Price 
£15/1/6 or with Garrard Magnetic or Astatic Crystal 
Turnover Pick-up Head, £17346. With two separate 
Acos HGP39 Heads, £19/12/6. With two separate Decca 
XMS Heads, €20/18/-. Carriage 5/-. Optional Extras 
A.C./D.C. Operation £7/14)-. Fitting in de Luxe rexine- 
covered Portable Cabinet, £5. Pick-up Head to take Fibre 
Needles, 25/-. 


COLLARO latest mode! A.C.3 544 3-SPEED GRAM 
UNIT with new “STUDIO” Pick-up type “'O" or 
PL” €10/6/1, post 2/6. 


COLLARO latest mode! Ys 1 AUT OSNAnet 
with ‘STUDIO " Pick-up ty *P.”’ €15/3/10, 
carr. 5/-. DITTO but Mixer t3RC532), “17/916. 


pr e be hs 904 " PICK-UP (Arm and Head) 
type “O’ * 74/8, post 2 


NEW TYPE acos PICK-UPS. Arm with one HGP39 
head (Standard or L.P.), £3 8/9, or with both heads, £511 -. 
Post 1/6. Heads separately, 423d. each. immediate 
delivery 


TAPE RECORDING EQUIP. 
MENT. We recommend and have 
in stock for immediate delivery the 
latest TRUVOX TAPE DECK at 
22 gns., a suitable high-fidelity Tape 
Gramophone Microphone Radio 
Amplifier to match at 16 gns., and a 
Portable Cabinet to house these and 
speaker at 95 -. Alsoanew Complete 
Recorder incorporating above Deck 
and Amplifier with actual space for 
fitting Radio Tuner Price 494 gns. 
Leaflets 74d 


GOODMANS CORNER 
CABINETS (ieft) for the AXIOM 
150 Mark 2 manufactured by us to 
Messrs. Goodmans measurements, 
height, 46in. Price : complete kit in 
plain board with felc, 8 gns. Price 
ready built, 10 gms. Finshed in fig- 
ured walnut, 16 gns. Other veneers 
to order Carriage extra according 
to area 


“SYMPHONY ” BASS REFLEX CABINET KITS. 
in. high, consist of fully-cut fin. thick, heavy, inert, non- 
resonant patent acoustic board, deflector plate, feit, all 
screws, etc., and full instructions. Bin. speaker model 
85-; 10in. speaker model, 976; !2in. speaker model 
5/76. The design is the final result of extensive research 
in our own laboratory and is your safeguard of optimum 
acoustic results. Carriage 76. Ready built, 10/6 extra 


HIRE PURCHASE raciities 
NOW AVAILABLE on orders 

Send one-third deposit with order, 
12 monthly instalments 


of £15 or over. 
balance over 6 or 
State which required 


NORTHERN RADIO SERVICES 


it & 16 KINGS COLLEGE RD., ADELAIDE 

RD., LONDON, N.W.}. Phone: PRimrose 8314 

Tubes: Swiss Cottage and Chalk 
Buses : 2, 13, 31, 113, 187 


Farm 


REGD. DESIGN 


«“ SYMPHONY” BASS 

REFLEX CABINETS, fully 

finished in figured walnut, oak 

or mahogany to above Regis- 

tered Design and to match our 

Console Amplifier Cabinet, 

enabling the housing of a whole 

equipment in a two-piece suite, 

I2in. speaker model, 

10in., 4105 Bin., 

Carriage according 

The 10in. model is 

ideal for the WB HF 1012 (see 

"The Gramophone’ review 
March) 


CONSOLE AMPLIFIER 
CABINETS (above), 33in 
high, lift-up lid with piano 
hinge, take Gram Unit or Auto- 
changer, Amplifier, Pre-ampli- 
fier, and Radio Feeder Unit 
finished medium walnut veneer 
De Luxe version, 10 gms. 
carriage according to area 
Bass Reflex Cabinets to match 
available, as above 
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FOR BRILLIANT SOUND RECORDING garry 


THE NEW TK9 
A masterpiece of compactness and engineering. Push- TAPE RECORDER 
button control and magic eye tuning give instant mastery 
of both recording and reproduction. Sound frequency 
range: 50-9,000 c/s. Tape Speed 3jin. per second. Recording Time 1} hours 
NEW FEATURES INCLUDE: 
PRECISION PLACE INDICATOR. A UNIVERSAL MAGIC EYE. For recording 


unique clock device for instant selection of any and playback. Also serves as continuous pilot 
particular recording. light 
AUTOMATIC TRACK AUTOMATIC STOP. At end of spool. Also prevents tap: 
SWITCH. Enables operator to “* running off” at end of spool 
switch from one Sound-Track - —— ee a : 
Se anether i iess chan ene second SAFETY BUTTON. To preve accidental erasure 
GRUNDIG “Reporter” TK9 Price 65 Gns. Less microphone 
GRUNDIG “Golden Voice ” moving coil microphone (GDM.5 
6 Gns. 
GRUNDIG “ Silver Voice” crystal microphone (GXM.1). 44 Gns. 
n * 2 P'S unad 


= 24 


THE FAMOUS 700L 


Two speeds, giving TWO HOURS perfect speech magic eye tuning give instant mastery of both 
recording, or ONE HOUR high-fidelity music recording and reproduction. Sound Frequency 
recording Unique Grundig microphone, as Range : 50-10,000 c/s at 7hin. per second. 50 
sensitive as the human ear, faithfully reproduces 6,000 c/s at 34in. per second 

all tone characteristics. Push-button control and 


_ " > ~ > ; 
t 7am a Price 80 Gns. including Condenser Microphone 
GRUNDIG tfrorter /00L. Hire Purchase Terms Available 


Most Radio and Photographic Dealers stock Grundig. Ask for a demonstration today, or write for illustrated Folder to 
Grundig (Great Britain) Ltd. Dept., WW., Kidbrooke Park Road, London, 8.E.3. 


O16 


eal 
) % Told in the tea-break .. 


, . <Porcupine’: 
Said the «Cactus to the ‘I 


«At last We 


with all th 


get to grips 
ese bends an 


in Solderless strips. 


d loose wire ends 


“ U nited’ 


Cactus’ and ‘ Porcupine’ Terminal Strips ar 


revolutionary designs for securing and connecting 


wire ends in radio and electronic assembly ney dae 
Constructed entirely of high-grade ceramic and 
3 silver-plated brass these tag strips are preferred 
because they are TOUGH! FIREPROOF! SPACE SAVING ® & a 


FREE FROM ANY SOLDERING! 


. 7 
Let us tell you more about the ‘ Cactus’ and the ‘ Porcupine ’— 
send for Catalogue Section 3 (pages 2028-2029A) ‘PORCUPINE’ 


UNITED INSULATOR CO. LTD. Oakcroft Rd., Tolworth, Surbiton, Surrey 
Telephone: Elmbridge 5241 -2-3-4 TERMINAL STRIPS 


TS IN ELECTRO TECHNICAL CERAMICS & COMPONENTS - SPECIALISTS IN EL TECHNICAL CERAMICS & COMPONENTS 
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Stondard 


magnetic alloys 
for component designs 


of maximum efficiency 


PERMEABILITY (B/H) 


PERMALLOY 'F 
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Relationship between flux density, permeability 
and magnetizing force for the various grades 


of PERMALLOY and V-PERMENDUR. 


6.1 10 
MAGNETIZING FORCE—OERSTEDS (H) 
7 


IGH quality and consistency, backed by first-class service, 

Hi important features in this range of Standard magnetic alloys 

As large-scale users of Permalloys in communication, electronics 

a and other fields, Standard enjoy the unique advantage of 
further particuls observing these alloys under normal working conditions, a factor 
which has played an important part in their development 


Standard Telephones and Cables Limited 


Registered Office: Connaught House, Aldwych, W.C.2 


TELEPHONE LINE DIVISION: North Woolwich, London, E.16 
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MAINTAINING A REPUTATION...... 


Every day we read the words: “I am order- 
ing Allen Components because they are so 
highly recommended by my friends’’. 


We are proud of our reputation. Since we 
pioneered Wide Angle scanning some years ago we 
naturally carried on our policy of producing com- 
ponents designed to the highest specification and 
engineered to the closest tolerance. In these days of 
shortages and lowered standards such a policy is not 
easy to carry out and it has necessitated unrelaxed 
attention to detail in all our departments. The result 
of this care is apparent in all our products, in which 
good workmanship is combined with high reliability. 


May we suggest you ask your friends? 


From all Leading Stockists. 


’ : i 
Deflector Coils type DC300/C. As ALLE COMPONENTS 
ys nt Al LIMITED 


age — -~ wee a Crown Works, Lower Richmond Rd., Richmond, Surrey 
in. A, ubes avaiiadie, en > 
9d. and S.A.E. Telephone: Prospect 9013 

Send 9d. and S.A.E. for Circuit Diagram 


LOUDSPEAKER COIL WINDING MACHINERY 
CABINETS 


JUNIOR CORNER HORN Now available to house 
10-in, as well as 8-in. loudspeakers, this popular cabinet 
also has the addition of louvred panels as an optional 
feature, which greatly enhance its appearance. We 
rticularly recommend the use of the Wharfedale 
.10/B with this cabinet. 
Price, less loudspeaker oveocsth A 
Louvred panels, per pair ‘ aio 
Wharfedale W10/B inci. tax a le 
UNIFLEX A new bass reflex cabinet suitable for 
housing practically any 10-in. or 12-in. loudspeaker. 
Similar in external appearance to our previous range 
of bass reflex cabinets, which it replaces, the port size 
is internally adjustable for optimum results. 
Overall dimensions : H—32) in., W—22) in., O—15)4 in. 
Constructed of j-in. timber throughout 


Price, less loudspeaker ee Oe 
Fitted Tannoy Dual Concentric 
- Direct Radiator 
Goodmans Axiom |50 Mk. Ii 


MINOR BAFFLE A simple design, of pleasing We invite your enquiries for the Type Al/1 auto- 
appearance, housing 8-in. or 10-in. units. matic machine, as illustrated. Also for the 
RoeieaittScagciae os BSS | | | Type HU hand coll winder and Type AW/t 


Standard finish of all cabinets: Australian -Walnut, Armature Winding Head. 
, other finishes available to order at 5 per cent. extra. 


All prices ex works Trade enquiries invited. oO ECTRIC TD 
ROGERS DEVELOPMENTS Co. K [ectric [ro 


**Redevco House,” 
116 Blackheath Road, Greenwich, $.E.10. 73 UXBRIDGE ROAD, EALING, LONDON, W5 


Telephone ; TiDeway 1723 Ealing 8322 
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T-R CELLS 


For incorporation in military and marine radar equipment, a com- 
prehensive range of 3 cm. and 10 cm. T-R. Cells are available. 
TTR. 31 A tunable high Q’T.R. Cell for use with jin. diameter 
circular waveguide. 
Frequency Range: 9,100-9,900 Mc/s. 
Band Width : 5 Mc's 
Handling Power 0 kW. peak. 
TTR. 31MR Tunable medium Q T-R. Cells for use with standard 
and American waveguide (TTR.31MR) or jin. diameter 
TTR. 31 MC circular waveguide (TTR.31MC 
Frequency Range: 9,100-9,900 Mc's 
Band Width 25 Mc's 
Handling Power 50 kW. peak 


Full details of these and other T.R. Cells from our range will be 


supplied on request. ae 


VISIT STAND No. 16 
AT THE R.E.C.M.F, EXHIBITION 
APRIL 6th TO 8th, 1954 


‘PENTLAND’ SERIES RESIN CAST COMPONENTS 


he Ferranti “‘ Pentland’’ series of components includes 
Power Transformers and Chokes, Signal and Pulse Transformers 
and Delay Networks. 


These units are cast in a solid block of synthetic resin which 
replaces the oil filled container previously considered essential 
for high quality components and below are listed some of the 
notable advantages conferred by this technique : 

Extreme robustness combined with minimum weight and 
volume. 

Complete hermetic sealing. 

Fire risk greatly reduced. 

Reliable operation through a wide range of ambient tem 
peratures and climatic conditions, 


“Pentland’”’ series components are designed to customer’s 
specification and full details will be supplied on request. 


a 


FERRANTI LTD FERRY ROAD EDINBURGH 
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There is always 
something new at 


WEBB’S Radio 


The NEW 
ACOUSTICAL “QUAD. II” Amplifier 


The amplifier which already is causing great interest. 
Uses quite unique systems to match any type or make 
of pick-up, and any type of recording. Make a point 
of hearing this quite remarkable amplifer at Webb’s. 
The ‘‘ QUAD IIL” with the new “‘ QCII” control unit 
costs £42/0/0. (Incidentally the ‘‘ QC II ” costs £19/10/0, 
separately, and is applicable for use with the original 
**QUAD ” 


The NEW 
LEAK AMPLIFIER “TL/10” 


Here is something else to cause a stir . . . a Leak amplifier 
at a really competitive price, 27 Guineas, complete with 
pre-amplifier. This is NOT just a cheap and inferior 
alternative to the famous ‘‘ TL/12.” In fact for domestic 
purposes the performance is equal. Please see the re- 
markable given in the ‘“* Leak” 
announcement elsewhere in this issue, and you will agree 
this is good value—Leak ‘‘TL/10” and its attendant 
** Point One” pre-amplifier, price 27 Guineas. 


performance figures 


The NEW 
“REFLECTOGRAPH” Jape Recorder 


Before buying a tape recorder we earnestly advise you 
to hear the ‘‘ REFLECTOGRAPH.” The ‘‘ HOME” 
model costs £87/0/0 and gives outstandingly good repro- 
duction. Other models are available for industrial, scientific 
and educational use. 


YOU CANNOT ASSESS “ TAPE” UNTIL YOU 
HAVE HEARD THE “ REFLECTOGRAPH” AT WEBB’S 


| THE NEW EDDYSTONE COMPONENT , 
! CATALOGUE |S NOW AVAILABLE | 
1 


Price fe Post Free | 


ee eS 
A COMPLETE RANGE OF 


Eddystone Receivers and Components 


ALWAYS IN STOCK AT 


SOHO STREET, OXFORD STREET, LONDON, W.1 


: GERrard 2089. Shop Hours: 9 a.m —5.30 p.m. Sats 9 a.m.—! p.m. 
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SA OLAS 


ret The Manning-Carr 


U| Kgde in England | 


Miniature 


Polarised Relay 


DATA—A Sensitivity of 25 milli-watts and capable of handling 
mains voltage on the contacts with alternating currents up 
to 0.25 amps. Being polarised it has the advantage that the 
Armature contact can be biased to lock in either direction 
by suitable adjustment of the contact screws, which provides 
a useful facility where pulse operation is required. 
Speed of operation is also high and the Relay will follow 
A.C. frequency of 50 c.p.s. Resistances up to 8,000 ohms, 
which is acceptable for Anode circuits. Alternatives to 
specification if required. Sole Concessionaires. 


POST OFFICE TYPES 3,000 AND 
600 RELAYS 


to specification. Tropicalising impregnating and 
Services jungle finish if required. Delivery 3-4 weeks. 


Manufacturers to H.M. Govt. Depts. and leading contractors. 


L. E. SIMMONDS LTD. 


5, BYRON ROAD, HARROW, MIDDX. 


Telethone : Harrow 2524—03/5 


SCALAMP 
ELECTROSTATIC 
VOLTMETER 


This instrument intro- 
duces a completely new 
. conception of electrostatic 
voltmeter. It is compact, 
~ portable and robust, and does not 
require critical levelling or special 
mounting. The movement has 
DIRECT READING. 4 a taut suspension, is critically 
ZERO CURRENT damped, and readings can be 
DRAIN. taken with rapidity and ease. 
THREE SECONDS Three models are available: 
PERIOD. Cat. No. yy 11308 
LAMP OPERATES g SY AAS BAG, 
FROM MAINS OR Cat. No. w. W. WA. 
4 VOLT BATTERY. -10 k Cc. D.C, 
BRIGHT SPOT- Gan, Bes ww 18 He D. ce. d 
< —_ - an 
AND-HAIRLINE 5-12 kV A.C. RMS, 


Please write for illustrated leaflet, 


SCIENTIFIC PIE INSTRUMENTS 


W. G. PYE & CO. LTD. GRANTA WORKS, CAMBRIDGE 
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...more than you BARGAIN 


You get far more out than you put in when you fit OSMOR “ Q 
Range Coilpacks. These really powerful units in compact form 
provide quality and performance right out of proportion to their 
midget size and modest cost. They have everything that only the 
highest degree of long practised technical skill can ensure— 
extra selectivity, super sensitivity, adaptability. Size only 
12x 34 x 2, with variable iron-dust cores and Polystyrene formers 
Built-in trimmers. Tropicalised. Prealigned, receiver-cested 
and guaranteed. Only 5 connections to make. All types for Mains 
and Battery superhets, and T.R.F. receivers. Ideal for the reliable 
construction of new sets, also for conversion of the 21 Receiver, TR.1196, Type 18, War 
time Utility and others. Send today for particulars ! 


SEPARATE COILS: A ‘ull range is available for all popular 
wavebands and purposes. Fully descriptive leaflet and connec- 
tion data available. Just mote these “5S Star Features.” 

* Only lin. high. %& Packed in damp-proof containers. 

%*% Variable iron-dust cores. ¥ Fitted tags for easy 
connection. ¥% Low loss Polystyrene formers. 


With Lines-you're on the right lines! 


A Spotlight on another of the t 
Coils in the Osmor “*Q”’ Range. D ALES. 


Type 
M.W. TRF REACTION COIL wena’ fers ee 


(9gin. x hin. overall) 
TYPE Q rR 11 A’9 mounts in any position ' 
or on above the chassis Keep those small components—resistors, 
A 3-winding coil for BEACH and works with any type condensers, etc., neatly stored yet visible 
use in on eoviel or MF ge —— = “ 3-colour scales— by using an 
seace with veriable | (L.M.S.) or (M.S.S.). Price complete 7 “ ” 
aa (Matches with 24/6. P. & P. 1/6. Pulley assembly for right OSMOR JAR-RACK 
coils QAI! and QHFII angle drive if required 1/9. Escutcheon 4/-. (If you're a generous husband you'll buy 
at 4/- each.) aniteieataeatinel py 2 two for vow wife's larder too— 
For L.W. similer coils i ih # she will appreciate the extra space they make) 
QRI2 (4/9) QAI2 and : METAL DIALS Holds any | Ib. jam jars, with or without lids 
QHFI2 (4/- each) are : Overall size Siin. sq Easily removed, cannot fall out. Just the 
available j f 4 Printed area 4in. sq., thing for che tidy ‘‘HAM "' or Radio Dealer 
} as illustrated. Cream Type | for wall fixing, 6/9 each, holds 8 ars 
a background, 3-colour Wars are not supplied but are easily ob- 
Si Type MI, L.M.S. waves tained) 
TWO for the Price of ONE Ps a 7 to i : on waves. Length 24in. enamelled olive green. 
z % - , MoM. S. waves Type 2 (as illustrated) for screwing under a 
The NEW Os MOR x a Price 3/6 each shelf, 5/9 each, holds 6 jars. . 
a Ps Pointer, 1/6. Length [8in., enamelled green. 
CHASSIS CUTTER. a... Drum Drive, Spring Post and packing |/--(either type). 
} and Cord for use with both types of dial, 
An inexpensive but invaluable tool of entirely | 3/2 extra. 


new design. Cuts two hole sizes with any OSMOR STATION SEPARATOR 


one reversible punch and die; and can be Bend 5d. (stamps) fe ully 

operated with a spanner or tommy-bar. ag ome teat. Ft. TYPE METRES 
Blanks easily removed. For use on steel a Superhet "OK it 4 tees - “see 
up to 18 s.w.g. Brass and Dural up to - aie plugs 


a practical Drawings in here 
16 s.w.g. Aluminium and Copper up to Litto, 3-valve (plus rectifier) T.R.F. circuit, Batt 


14 s.w.g. vortable st het circuit, Col! and Coily eafle | a 
_ Phacsis Cutterleafiet,and full radio and compon | ty Plug 5 — 395-492 
} lists, ete.,ete., into 6 — 455-567 


- Receiver 7 — 1450-1550 
P. Pat | We keep stocks of many radio components for use in 8 — 410-550 kic 
11325/53. | published circuits, including -— This is a device on the well-known ‘* wave- 
*“ WIRELESS WORLD” trap" principle, which will reject an undesired 
“No Compromise TRF Tuner * Midget signal wher inserted in the serial lead 
Hole Sizes Mains Receiver."’ Sensitive 2-Vaive Receiver. The Separator may easily be tuned to 
lin. x Iting gy Television Converter (special coils in cans avail- eliminate any one Station within the ranges 
fin. x Igin. | Tee — able), etc., etc. stated and fitting takes only a few seconds 
din. x I fin. i a PRACTICAL WIRELESS’ Sharp tuning is effected by adjusting the 
idin. x 2in — Coronet Four ; Resinners Superhet ‘ Modern | brass screw provided. rive 
if j . High Power Amplifier 2 ; Attache Case Portable ; Complete with plug, socket and full instruc- 
Tommy-bars available | RIISS Converter ; A.C. Band-Pass 3; Modern tions—nothing to add 


The OSMOR “ JIFFY PUNCH” wee | a 7/6 POST FREE Satisfaction guarantee 


For ting smaller holes neatly and quickly | Dear Reader, P gre eearecccccccnsceesceserecsescessesossess 
nee gem Rene of a light hammer "| We can’t mention ail our products here but shall | *1.6.5, 465 k/c Permeability-cuned with: 
be glad to receive your enquiries for Chassis, *flying leads. Standard size Igin. x Ifin. xs 
= ees Trae Tuning Condensers, Switches, Volume 33) in. For use with OSMOR coilpacks and: 
{ - ri 11324/53 Controls and all other Radio Components. |: others, 14/6 pair, MIDGET I.F.s. 465 Kic 
If it’s top-quality ee and @ speedy, |*4in. x din. x 2pin. 21/- pair, PREALIGNED 
courteous service you are looking for —try Osmor. | * | Both 
) aoe illust. price We really shall do our best for you, 6 extra. Both types 
B . list on 
Cc sin. request. - 
For use on Steel up to 20 s.w.g. Brass OSMOR ra dio products lid. 
and Dural up to 18 s.w.g. Aluminium 
and Copper up to 16 s.w.g. 


(Dept. W.52) 418, BRIGHTON ROAD, SOUTH CROYDON, SURREY. Telephone: Croydon 5148/9 
(Trade ED Qi 08 LON LLL AL LLL LLL LPL LLL LP 
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-owardls perlection- 


Walnut finish £96 
(as illustrated Ex-works) 


THE LOWTHER MANUFACTURING COM 


THE LOWTHER CORNER REPRODUCER 


ENTIRELY NEW DESIGN THROUGHOUT 
incorporating THE LOWTHER P.M.3 pressure 
Drive unit. 

MAIN FEATURES :- The design sets a new standard 
of reproduction of speech and music, transient frequen- 
cies, air column loaded; mid frequencies, wide angle 
directional baffle (short horn); low frequencies, pressur- 
ised exponential folded horn; high flux; high acoustical 
damping and high efficiency throughout. 


LOWTHER A.M.—F.M. TUNER 


Tunable 85-100 m.c.s. on both A.M. and F.M. for experi- 

mental transmitter from Wrotham and other sites as 

erected 

Quality reception guarantee on live broadcasts. 

from whistles and general background noises. 
£22 complete 


LOWTHER MASTER CONTROL UNIT 


is completely indispensable to arrive at a satisfying 
characteristic for reproduction. £20 complete 


THORENS GEAR DRIVE VARIABLE SPEED 
GRAMOPHONE MOTOR UNIT E53PA 


the last word in precision. £32 complete 


PANY, ST. MARKS ROAD, BROMLEY, KENT 


Free 


Telephone : RAVensbourne 5225 


(3 P b/ 


TRANSFORMERS 


for POWER SUPPLIES 
and AUDIO FREQUENCY 
Chokes for A.C. and D.C. 


Suitable for use in 

all electrical and 

electronic equip- 

ment, to Ministry, 

B.S.S. or commer- 

cial standards. 

Tropical or stan- 

dard finish. 
Enquiries trom manutacturers and the trade only. 
Quotations sent upon receipt of specifications or drawings. 


STEWART TRANSFORMERS Ltd. 
KILBURN LANE, LONDON, wW.10 


Tel LADbreoke 22967 


a 


High Sensitivity 
DOUBLE PURPOSE 
METER 


PANEL 
MOUNTING 


Moving Coil Ranges 
from 154A 


Moving Iron Ranges 
from 5 Milliamps 


Movements are independent of each other and any two 

ranges may be incorporated. Panel space is saved and 

it enables more convenient observation of inter- 

dependent electrical quantities. Send for prices and 
full specification. 


BRITISH PHYSICAI2 DAB ORATORIES 


RADLETT, HERTS Tel.: Radlett 5674/5/6 
London Stockist 


M. R. Supplies Ltd., 68 New Oxford Street, W.C.1 


dm BP.20 


APRIL, 


aon--=-4 


MULLARD LTD 


1954 
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Tue GFT.s560 is a 1kW channelised transmitter with 
a frequency range of 1.5—30 Mc/s. It consists of three basic cabinets—tr.f. 
unit, modulator unit, and power supply unit—combinations of which can be 
used to provide multi-frequency working as well as a number of different 
types of emission. The wave change facilities of the transmitter are both 
rapid and reliable—a valuable asset when the operating frequency is 
changed many times each day. 
The GFT.560 is fully tropicalised, and its unit construction facilitates 
future expansion of the initial installation, should the need arise. 
For use in conjunction with the GFT.560 there are ancillary units that 
enable the transmitter to be remotely controlled over a two wire telephone 
circuit : operational adjustments are dialled to the transmitter. 
The versatility and reliability of this new Mullard transmitter make it 
particularly suitable for h.f. en-route, ground-to-air services and point- 
to-point communication networks. A team of Mullard communication 
engineers is available to advise on the use of the GFT.560 in such 


applications. They will also assist in planning complete communication 
systems, if required. 


ABRIDGED 
DATA 


Frequency Range |.5 — 
c/s 

Frequency Stability To At- 

lantic City, 1947, standards 

Power Output | kW 


quency shift, single and 

A, p a, , idah A (Al, 
A2, A3, Fl, A3a and Ab) 
Output Impedance 600 
ohms balanced twin feeder 
Power Supply 400V, 50- 
60 c/s, 3-phase 


Mullard 


SPECIALISED ELECTRONIC EQUIPMENT 


EQUIPMENT DIVISION + CENTURY HOUSE 


SHAFTESBURY AVENUE 


+ wec2 
(M1434) 
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NEW ARCOLECTRIC SIGNAL LAMPS 


For Low Voltage or Mains 


illustrated are a few signal lamps taken 
from our wide range. The insulation of 


every Arcolectric signal lamp will resist 

a flash test of 1,500 volts A.C 

The S.L.90 illustrated here is a typical 

Arcolectric low voltage signal 

lampholder. It is designed to accept 

popular MES. bulbs. The bulb is 

accessible from front or rear of panel 

The domed plastic lens surrounded by a 

polished chrome bezel gives a most =" 


attractive panel appearance. This holder 


can be fixed in a single 2" hole. 
The mains voltage signal lamp S.L.88/N 
is supplied complete with an M.E.S. neon 
tube and a suitable series resistance. 
Write for Catalogue No. 128 
SWiTCHES-:-tTo 
$.L.92 


$.L.82 
CENTRAL AVENUE, WEST MOLESEY, SURREY - TELEPHONE: MOLESEY 4336 (3 LINES) 


THE 


there REDUCE YOUR PRESS TOOL COSTS 


RADIO SCHOOL 
ESTD. 1940 


THE HUNTON UNIVERSAL BOLSTER OUTFIT 
NOW IN OUR FOURTEENTH YEAR FOR SHEET METAL PIERCING AND 
AND STILL 


NO B.N.R.S. STUDENT 


My, if Wy 
Bolster Frame with TY is) Two Punch Holders 
/ 


| 2 adjustable gauges iY) Mi) with detachable 

HAS EVER FAILED || sare’: Ja | GSS 
Holders for Dies YY Strippers take the 

sin. to Bin. bore UY i) Ui) complete range of 


to pass his examination(s) after completing diameter 1) Yi 1) 
our appropriate study course. c qj yy , diameter. 
-" i= yy 


Punches jin. to 34in. 


RADIO — TELEVISION 
TELECOMMUNICATIONS eee 
/// if 


RADAR — PHYSICS , ———_“Ga 
aie Phemnen Outta ond wee 

MATHEMATICS agg one coer bag rn from stock—in in. sizes 
—when required 


A.M.Brit.1.R.E. and CITY and GUILDS Radio and Standardised Tools also available at short notice for Square, Oblong and 


; : other shapes, Louvre Forming (up to Bin. long), Corner Notching, Corner 
Telecommunications Exams., etc., etc. Radiusing, Angle !ron Notching and Piercing, etc. 


PLEASE NOTE NEW ADDRESS: Get the Outfit now—Buy Punches, Dies and Tools as you need them. 


Descriptive brochure and prices on request. 


PRINCIPAL, M.1LE.E.. M Brit i Rt 
BRITISH NATIONAL RADIO SCHOO! HUNTON LIMITED 
PE = ae Phoenix Works, 114-116, Euston RoaJ, London, N.W.1 


Telephone : EUSton |477-8-9 Telegrams ; Untonexh, London. 


KR 
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WORLD-WIDE DEMAND 

FOR STENTORIAN 

HIGH FIDELITY 
UNITS 


Phenomenal success 
of new line 


EVER before, in all our 28 years’ experience of 
speaker production, have we created a world-wide 
demand in a matter of months. It sounds incredible, but 
that is just what has happened with our High Fidelity 
range. Since they were first introdyced at the Radio 
Show, we have received orders for these units from 


U.S.A. *- CANADA 


AUSTRALIA - SOUTH AFRICA 
PORTUGAL - BELGIUM - SWEDEN 
MEXICO + VENEZUELA 
COLOMBIA 


and even from behind the Iron, Curtain! 


In this country, their success has been phenomenal : 
more than 1,400 users have taken the trouble to write 
us — a most impressive tribute. The amazing quality 
of reproduction at remarkably low cost is made possible 
only by the Whiteley patented Cambric Cone, and by 
our specialisation and complete control of manufacture 
from raw material to finished product. 


Write for dimensional drawings of suitable cabinets 
and leaflet giving full technical details, or ask your 
dealer to demonstrate. Alternatively, these speakers 
may be heard at our London Office, 109 Kingsway, 
W.C.2, any Saturday between 9 and 12 noon. 


WHITELEY ELECTRICAL RADIO CO. LTD 
MANSFIELD - NOTTS 


Prov. 
Pat. 
10037/53 


lenlorian 
HIGH 
FIDELITY 
UNITS 


WITH THE PATENTED 
CAMBRIC CONE 


MODEL H.F.610. 6” Steel unit, incorporating 
10,000 gauss magnet. Handling capacity, 
3 watts. Frequency response, 60 c.p.s.-12,000 
c.p.s. Bass resonance, 70 c.p.s. Price €£2.10.6 
(Tax Paid) 
MODEL H.F.810. 8” Steel unit, incorporating 
10,000 gauss magnet. Handling capacity, 
5 watts. Frequency response, 50 c.p.s.-12,000 
c.p.s. Bass resonance, 65 c.p.s. Price £3.0.6 
(Tax Paid) 
MODEL H.F.912. 9° Die-cast unit, incorporating 
12,000 gauss magnet. Handling capacity, 
7 watts. Frequency response, 40 c.p.s.-!3,000 
c.p.s. Bass resonance, 45¢.p.s. Price £3.7.0 
(Tax Paid) 
MODEL H.F.1012. 10° Die-cast unit, incor- 
porating 12,000 gauss magnet. Handling capa- 
city, 10 watts. Frequency response, 30 c.p.s.- 
14,000 c.p.s. Bass resonance, 35 c.p.s. 
Price £3.13.6 
(Tax Paid) 
Transformer available if required 
All models available either 3 or 15 ohms 
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Introducing the Ff... Tape-Recorder 


LIGHT IN WEIGHT - SMALL IN SIZE - 


LONG RECORDING TIME 


IT CAN BE USED BOTH VERTICALLY AND HORIZONTALLY 


In spite of its exceptionally 
light weight and convenient 
shape which makes it truly 
portable, this recorder is 
of robust construction and 
it is fully guaranteed for 
12 months. Single switch 
operates both the mechan- 
ism and the amplifier. This 
feature combined with 
automatic ‘*Servo’’ type 
brakes makes its operation 
foolproof, and accidental 
Tape-spilling or tearing a 
virtual impossibility. 


PRICE 
39 GNS. 


FOR FURTHER 
INFORMATION 


eal 70 BREWER STREET, 


Tel. : 


Immediate Delivery 


We welcome callers at our showroom 
FISHER ELECTRONICS CO. [cre tier 


GER. 3376. 


Size: 15g x 12 x Tin. with 
lid. Weight: 25Ib. Two 
speeds by simple switching 
(14 and 3 hrs. Recording 
Time). Fast Rewind and 
Forward Speeds. 4.5 Watts 
output of exceHent quality. 
Provision for monitoring 
and extension Speaker. 
Negligible hum, wow and 
flutter. Exceptionally sen- 
sitive, high-class Micro- 
phone. Beautifully finished 
cabinet covered with wash- 
able Rexine. 


IN KIT FORM 
33 GNS. 


Complete Building 


for the above 


LONDON, W.1. 39 


GIVE YOUR WINDINGS 
A GOOD LIFE 


IMPREGNATE WITH A BLICKVAC 
HIGH VACUUM IMPREGNATOR 


_ Full range of models available to meet the 
}) needs of 
j 


%& The large-scale Producer. 
%& The Research Laboratory. 
% The small Rewind Shop. 
BLICKVAC UNITS MEET THE 
MOST STRINGENT SPECIFI- 
CATIONS. 


Outstanding features: 
%& Ease in Control. % Simple attachment of auxiliary 
autoclaves. ye Best quality fittings. x Fully demountable 
to facilitate cleaning. 
UNEQUALLED FLEXIBILITY AND PERFORMANCE: 
Units available for : 

VARNISH BITUMEN 

WAX POTTING RESINS 
If your problem is Coil impregnation 


CONSULT BLICKVAC 


Write today to 


HAMILTON ROAD WORKS, HAMILTON ROAD, S.E.27 


Associated with Blick Time Recorders Ltd., Blick Engineering Ltd. 


METERS 


LARGE AND VARIED 
STOCKS AVAILABLE 
FOR IMMEDIATE 
DELIVERY 


EXAMPLES FROM OUR RANGE OF 2} inch 
FLUSH PATTERN (as illustrated) 


50-0—- 50 Microamps Moving Coil 


Milliamps 
Microamps 


Milliamps , 
Millivolts a 


” ” , 


We can supply meters with NON-STANDARD, 
CURRENT and VOLTAGE RANGES to any specifica- 
tion. DELIVERY 7-14 days. 


ANDERS ELECTRONICS LTD. 


91, HAMPSTEAD ROAD, LONDON, N.W.!. 
Telephone : EUSton 1639 


Suppliers to Government Departments, B.B.C., 
Leading Manufacturers & Research Laboratories 
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HIGH-FIDELITY 
EQUIPMENT 


and COMPONENTS 


CUSTOM-BUILT REPRODUCTION 


Everyone has his idea as to what constitutes the right equipment to give the 
ultimate in sound reproduction. Here at Classic we have evolved a plan to 
suit your personal preferences in this highly personal field. The starting point 
is the handsome Classic cabinet, to which can be added the necessary amplifier, 
gramophone motor or tape deck, pick-up or what you will to give you just the 
sort of reproduction you want. No dearer than commercial radiograms, these 
“custom-built” specifications stand comparison with anything available. 
Recently, a customer of considerable discernment told us “ I have waited twenty 
years to buy a gramophone—I have never heard such superb reproduction.” 
The Classic cabinet will house Connoisseur or Garrard motors, or a Tape Deck 
in place of a motor ; Quad Mark II, Leak Point-One, Rogers, Goodsell, Lowther, 
Pye or Pamphonic amplifiers ; Quad, Lowther, Leak, Goodsell or Rogers Radio 
Feeder Units ; Radio Feeder Units for Wrotham A.M. and F.M. Transmissions. 
Below are given a few typical combinations made up under this scheme. If 
there are any other combinations you prefer, why not come along and see us 
—we have these various equipments available for demonstration at Croydon, 
and, after all, there’s nothing like hearing them for yourself. 


CLASSIC CABINET sonia’ .. 427 10 
QUAD RADIO UNIT . 024 0 
QUAD MARK Ii AMPLIFIER . 42 0 
CONNOISSEUR MOTOR WITH TWO 


PICK-UPS veces £27 10 
CASH PRICE £121 0 
'r deposit £40/6/8, balance 
by 12 monthly payments of £7) 14 6 


SPEAKER TO CHOICE—EXTRA. 


CLASSIC CABINET 
LEAK RADIO UNIT 


LEAK POINT-ONE AMPLIFIER 
(With Vari-slope pre-amp.) 


GARRARD RC90 A.C. AUTO-CHANGER £19 15 
pivbetocesd £122 13 
Or deposit £41/13/3, balance 

by 12 monthly payments of £7/ 15/0 


SPEAKER TO CHOICE—EXTRA. 


CASH PRICE 


is a handsome cabinet in a 


CLASSIC CABINET.... sevencescenooccesnses MT? UR 
GOODSELL ‘WILLIAMSON "’ AMPLIFIER £33 © 
GOODSELL PRE-AMPLIFIER 

LOWTHER AM/FM UNIT............ 


> The Classic ‘Hi-Fi’ cabiner 


rich straight-grained or figured 
walnut. It has a slightly sloped 
front, lined lid, fully venti 
lated back, and heavy motor 
board, size 30in. x 20in. x 20in 
Price from €22/10/-. 


CONNOISSEUR MOTOR 


GARRARD T.A. 3-SPEED MOTORS WITH 
2 LOWTHER PICK-UPS.. £ 


2 DECCA HEADS 
CASH PRICE 


Or deposit £48/ 15/3, balance 
by 12 monthly payments of £9 2 9 


SPEAKER TO CHOICE—EXTRA 


CASH PRICE 
Or deposit £27/16/8, balance / 
by 12 monthly payments of £5/3/6 
SPEAKER TO CHOICE—EXTRA. 


The prices quoted are for individual units only, not assembled in cabinets. We despatch 
equipment to all parts of the world—your orders for “custom-built” specifications can 
safely be left to us. No purchase tax on overseas orders—exact transport rates only are 
charged. Wherever you are, you can rely on The Classic Service. 


352-364 LOWER ADDISCOMBE ROAD - CROYDON - SURREY TEL - ADDISCOMBE 6061-2 
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POST THE COUPON TODAY FOR OUR 
BROCHURE ON THE LATEST METHODS 
OF HOME TRAINING FOR OVER 


150 CAREERS & HOBBIES 


PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME 


Building 


Business Management 

Carpentry 

Chemistry 

Civil Service 

Civil Engineering 

Commercial Subjects 

Commercial Art 6 
Drawing 

Customs & Excise Officer Mechanical Engineering 

Draughtsmanship 

Economics 

Electrical Engineering 

Also courses for University Degrees, General Certificate of Education, B.Sc.Eng., A.M.I.Mech.E., 1.1.0.8, ACCA, AC.LS., 

AM. Brit..A.E., AMLLLA. City & Guilds Examinations, 8.5.4, Certificates, etc, 


The Advantages of E.M.I. Training 
planned to meet modern industrial requirements. * We offer training in all subjects which 
provide lucrative jobs or interesting hobbies. %#* A tutor is personally allotted by name to 
ensure private and individual tuition. 
%* Free advice covering all aspects of 
training is given to students before 
and after enrolment with us. 


Accountancy 
Advertising 
Aeronautical 
Engineering 
Automobile 
Engineering 
Banking 
Book-keeping 


_ =e 
NEW | LEARN THE 
e PRACTICAL WAY 
With many courses we supply actual 
equipment thus combining theory and 
practice in the correct educational 
sequence This equipment, specially 
prepared and designed remains your 
property Courses include: Radio, 
Television, Mechanics, Electricity 
Draughtsmanship, Carpentry, Photo- 
graphy, Commercial Art, etc 


i 


COURSES FROM El 


PER MONTH 


INSTITUTES 


The only Postal College which is part 
of a world-wide Industrial Organisation 


Electronics Police 

Fashion Drawing Production Engineering 
Heating & Ventilating Eng. Public Speaking 
industrial Administration Radar 

Journalism Radio & Television 
Languages Servicing 

Marine Engineering Radio Engineering Television 
Mathematics Refrigeration Time & Motion Study 
M.C.A. Licences Retall Shop Management Tracing 
Salesmanship Welding 

Sanitation Works Management 
Secretaryship Workshop Practice 
Sheet Metal Work and many others. 


Shorthand & Typing 
Short Story 

Writing 
Sound Recording 
Structural Eng. 
Telecommunications 


Motor Engineering 
Photography 
P.M.G, Licences 


%*% The teaching methods are 


POST THIS COUPON 


Flease send without obligation your FREE book 


E.M.1. INSTITUTES (Depr. 127%) 


43 Grove Park Road, London, W.4 Phone: Chiswick 4417/8 


TODAY 


NAME 
ADDRESS 


SUBJECT(S) OF INTEREST 
1C18 


Accepted as 
the Standard.. 


.. + by leading manufacturers, the trade @ 
and the aircraft industry. * 


3” —-DC/AC 
© CONVERTERS 


Units Complete and ready 
for use 


Specialists in Converters 
since 1937 

Please ask for our 
descriptive folder a 
w.w. 


@ for Electric Gramophones 
from £8 16s. Od. 
@ for Radios, Radiograms, and Autochange Radio- 
grams (inc. 3-speed motors) from £11 16s. 6d. 
@ for Television, Tape Recorders, and for operation 
of TV from Country House lighting plants, price 
@ = according to instrument. 
Inputs, 6, 12, 24, 32, 50, 110 or 200/250V. D.C. 
@ Outputs, 110V. or 230V. 50 or 60 c/s. 
VALRADIO LTD. FELTHAM, MIDDX. tei irELtham 4242 
Service Dept. : 57 Fortess Road, London, N.W.5. GULliver $164and 7202 


Scottish Depot : 257 Gorbals Street, Glasgow, C.5. Tel. : South 1326 
Overseas enquiries te nearest E.M./. Organisation Depot 


Only the very finest recording equipment can 
be expected to give consistently good results 
under the exacting conditions of the Royal 
Australasian Tour. 

Leevers-Rich Magnetic Recorders were 
selected for the B.B.C. Mobile Units, and 
exclusively for the Movietonews Cinema- 
Scope Film Units covering this important 
assignment. 


LEEVERS-RICH EQUIPMENT Ltd. 
37, Wardour Street, London, W.1. Gerrard 4502 
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a. The New Pack Set type 46 


B.C.C. VHF Communications Equipment stands 
alone in its class. Unequalled performance and 
reliability is combined with ease of maintenancé 
and simplicity of operation 


B.C.C. sets the standard for reli ability and efficiency 


3RITISH COMMUNICATION: 
CORPORATION LIMITED 


Second Way, Exhibition Grounds, Wembley, Middlesex. Telephone : Wembley /2/2 
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SPECIALISED TYPES OF 
BOBBINS AND COIL FORMERS 


REGO. 


We design and make the tools in our 
own works, for the manufacture of 
precision-formed bobbins of high 
strength and low wall thickness. 


These bobbins have a laminated structure 
with extremely high mechanical strength 
in relation to weight. 


The specimen illustrated, has a wall thickness of 0.014” and weighs one- 


sixteenth of an ounce. Such bobbins are suitable for continuous service 
at 150°C. 


ANGLO-AMERICAN VULCANISED FIBRE CO. LTD. 
CAYTON WORKS, BATH STREET, LONDON, E.C.1 


Phone: CLErkenwell 327! 


VARIACS for S-M-O-O-T-H 
Voltage Control BROOKES (tystads 


2p 


VARIAC” 

fjustable auto-tra j control : 
r varying the a-c voltagea r any electrica 
ectroni radar o communi« on equipme 
y a 320-degr ro ; re st equip 
Peis eet — frequency control 
VARIAC” offer real ac ages over any 

' ' f : th ¢ 
oF PS See sia @ Illustrated above are \ 
stive contr ;s they save their tia t ALL Brookes Crystals are made to 
’ ' he ir Left 
- ear ve fe avatiavt ’ ‘ 
up to? ile ts. 3- 7T } Type G2 Crystal Unit ees : 
uP t d “ ' ganga Frequency 50 ke/s rhey are avuilable with a variety of bases 


exacting standards and close tolerances 


Right and in a wide range of frequencies. There 
Type GI Crystal Unit is a Brookes Crystal to suit your purpose— 


Frequency 100 kes let us have your enquiry now 


’ rmat 


YONS LTD. a Brookes Crystals Ltd. 


oe & 


TENHAM 


cca a Suppliers to Ministry of Supply, Home Office, B.8.C., etc 
‘ EARLSWOOD STREET, LONDON 5.E.i0 

BROOKES ielephone: GREenwich 1828 
Groms : Xtals, Green, London. Cables: Xtals, London 
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TRANSISTORS 


Application Report 


Circuit aspects of 
point-contact transistors 


A series of Application Reports under the general title 
given above is in course of preparation by The General 
Electric Co. Ltd. The first report of the series, 
entitled “Principles and Design of Small Signal 
Amplifiers”, will be distributed to subscribers to our 
Technical Data Service. Additional copies may be 
obtained, without charge, on application to the address 
below. These Application Reports are the first fruits 
of an intensive transistor application 
programme initiated by the G.E.C, 
Research Laboratories prior to the 
release of the GET1 point-contact 
transistor a year ago. It is believed 
that they will prove a notable addi- 
tion to the rather sparse literature on 
the subject at present available in this 
country. Some thousands of GET 
transistors have already been supplied to many 
manufacturers’ Research Depts., and much valuable 
information has been gained on the application and 
circuitry of this new and revolutionary device. 
The release of junction type transistors is anticipated 
shortly. Manufacturers and others interested are invited 
to write to: 


The Osram Valve and Electronics Department 


THE GENERAL ELECTRIC CO. LTD * MAGNET HOUSE - KINGSWAY *- WC2 
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FIRST CHOICE IN ELECTRIC SOLDERGUNS 


Designed for faster, cheaper and easier soldering. Wolf Solderguns and 
Soldering Irons meet all requirements from fine instrument to heavy 
industrial work. In addition to the Type 51 trigger feed soldergun, 
which is superb for rapid repair or assembly jobs, there are eight other 
models to choose from, including three 

7 with straight handles. Rapid constant 


| localised heat, low current consumption, 

TYPE 51 f ) : perfect balance and utmost dependa- 
Ta bility are some of the reasons 

why Industry insists on Wolf. 


~ P ~ 
TYPE 21 _ Sas ————— 


ALTERNATIVE TYPES 
SS AVAILABLE 
’ TYPE 22 % SOLDERGUNS 
: SS =p 
TYPE 31 TYPE 71 
suiT EVERY wy =—= —_- 
Wide RANGE tO FED TYPE 4i TYPE 8 


Obtainable from all leading Fully descriptive SOLDERING IRONS 
tool merchants. brochure free on request. 


— 
WOLF ELECTRIC TOOLS LTD - PIONEER WORKS - HANGER LANE - LONDON - W.5 They a par . 


48 hes BIRMING M. MANCH ER, LES BRIST NEWCASTLE, GLASGOW 
' : 


MAGNETIC RELAYS M. R. SUPPLIES Ltd. 


for high-quality materia! at the most attractive prices. The diligent and enthusiastic 
service. Established 1935. Prices nett 

: ELECTRICITY CHECK METERS (Kilowatt hour 220 (244 ec. Indicating ul 
Built to to 99,909 kw. hours apacity 10 amps. Secondhand, in fine condition, perfect 
electrically. E fier. 16/6 (des. 1/6) 

H i MAINS VOLTMETERS First-grade m/iron by reputable makers. 0/300 volte 
Specification w) « in. proj. type Brand new, 47/6 (des. 2 AMMETERS, 0/5 amp-«. D« 
Nin. square, ideal for chargers, mode! railways, et« 0/6 (des. Od.) 

DECADE RESISTANCE BOXES, total! resi tance 110 ohms in l-ohm steps on twe 
TYPES 3000 and 600 redial arms and additional 100 ohms (which can be made into multiplier), Fitted 
n/cotl galvo Iu first-clas ndition in teak case l6ir 7pin 6hin., 6B/- (des 
400 VOLTS , 
HIGH SPEED and A.C. to 00 o THERMOSTATS (Air Except offer of a very neat and accurate new mode! 
range 40/80 deg. F. close difte sania’ 2 log capacity Lb amps A.C. (250 v.) z 
TROPICALISING —IMPREGNATING 4} = 2in.tn neat ivory and chromium housing. Brand new Also 35/75 de 


9 6. 
brown, same price (des. 9d Also IMMERSION THERMOSTATS for hot-water 


supplies (Satchwell!) range 70/100 deg. F capacity 15 amps A.( complete with 


| Et 12in. immersion sleeve, new, 25/- (des. 1/6) 
UN S LECTOR VARIABLE TRANSFORMERS (Philips). Full range in stock at competitive prices 


Input (nominal) 220 v yubtput infinitely variable 0/260 volts. Al! models now 
insteel housing les \) va. (panelor bench—pleasestate which), £8/15/- 
(des, 2/6), 1040 wa. (bench), £14/15/- (panel) £12/17/6 (des. either 6/6). Other 
ratings in stock Detai n request 

SEWING RACES moToRS Really high quality job at about half usual price 


200/250 v. AA plete and new equipment including motor, foot control 


adie —_ belt et ready for easy installation (instructions included), £6/15/0 
le Complete satisfaction is guaranteed 


@ EC 1/3rd H.P. MOTORS. Very finest spec. Capacitor/Induaction (with correct 
condenser). Ball-bearing, 1,440 r.p.m. cont. rated For vertical or horizontal 
F ank—All Resi n me. Silentrunning astiew, brand new,in maker's wood packing cases, £5/17/6 
rom 3 to 8 B esistances jes. 6/-). Als ry we selection of F.H.P. GEARED MOTORS from stock 
Universal A.¢ D.C re 0/250 v. Average overalliength Sin. Finalspeed, 
100 or 50r. p.m. iter 8517/6 tes 1/6). Final speed, 10 or Lr.p.m. either 6/18/6 
K E Y S WwW | T C H E S$ fe i) Alao Cap./It 0 We c. reversible. Choice of final speeds 
17, 33, 46 or 92 r.p.o ‘ e 2 All brand new 
SHADED POLE INDUCTION SOFORS, 2 0/250 ¥. A.C., torque 400 grams/cms 
Several types Size Sin. dia n ng, shaft proj. lis Silent runn ng and idea! for recorders, gram 


motors, fans, stirrers, et< 7/6 ides. | 
: SELF-PRIMING TmMERSiON ELECTRIC PUMPS. New-—-ex-A.M. Fitted 24 
in stock D.C. Motor (operating we n 12 v. D.C. or 24/30 v. A.C.). Handy short model 
124in. overal) length nmersion 9/llin Delivery 200/300 g.p.h ideal for use in 
laboratories, caravans, boats, ete., 25/6 (des. 2/6 
, G.E.C. MINIATURE CRYSTAL CALIBRATORS. Operation 200/250 v. A For 
GOVERNMENT CONTRACTORS SPEEDY frequency calfbration ir Ke, steps from 100 Ke. to 40 Me/s. Modulation at 
DELIVERIES 400 c/s switched in if desired. With vacuum mounted crystal, basic 100 Ke/s, in 
cabinet Spin. « 6gin pir Last few at @5/5/- (des. 
PP PPI PPI PPP PPP PP PD PPIOO PIP PPP PDO OS LONDEX MINIATURE MAINS RELAYS. 250 v. A.C. coll, 2 pole “ make, } amps 
Size: 2pin. x Lpin. = Lis Silentin operation, 12:6 (des. 0d 
JACK DAVIS RELAYS LTD. We are stockists o’ STUART TURNER PUMPS, B.P.L. MEASURING INSTRUMENTS, 
PHILIPS VARIABLE TRANSFORMERS, TEDD.NGTON THERMOSTATS, lists on 
36 PERCY STREET - LONDON - 
MUSEUM 7960 LANGHAM yo 


request. 
PDPPPPPP PPP PPP PPP DOE PPPPPP PPD PDA 


M. R. SUPPLIES, Ltd., 68 New Oxford St., Landon, W.C.1 
Telephone : MUSeum 2958 


DPOODOO 


Wrrecess Worip 


PREMIER RADIO CO. 


B. H. MORRIS & CO. (RADIO) LTD. EST. 40 YRS 


(Dept. W.W.) 207 EDGWARE RD., LONDON, W.2. Tel.: AMBassador 4033 & PADdington 3271 


The NEW PREMIER T.R.F. RECEIVER design 
You can build the Receivers ilustrated for $5 15 () 


Phe circuit is the latest type TRF using 3 Valves and Metal Rectifiers for operation on 
200/250 volt A.C. mains. Waveband coverage is 180/550 metres on medium wave and 
800/2,000 metres on long wave. The Dial is illuminated and the Valve line up is: 

6K7—H.F. Pentode, 6J7—Detector and 6V6—Output. The attractive Cabinets to 


house the Receiver. size 12in. long 6}in. high, 5S4i 
WALNET or IVORY BAKELITE or WOOD 


SECTION 2 
Below are examples of the | + Ast! Coit (Green Spot) with 


pees a4 q + 
. 1 Anode Coil (Re pot) with Fixing 
excellent values we offer Bar 
1 Wavechange Switch 

SECTION 1 1 2-gang — Condenser with 

1 Cabinet and Back (choice of Bakelite Trimm 
in either Ivory or Walnut, or Wood) 17 TOT AL COST. 

1 Chassis TRF 3 SPECIAL PRICE FOR COMPLETE 
Chassis Brackets TION 12/6 plus packing & postage 1/6 


Drive Spindle (Rear Drive 
Drive Drum SECTION 3 


Drive Spring 

Drive Pointer 

2-band Dial 

Front Plate 

Dial Clips L.H 

Dial Clips R.H ; 

Length Drive Cord 15in. sete . 
TOTAL COST . £110 Sanne gin ‘ceseent Jn 4 

SPECIAL PRICE FOR COMPLETE SPECIAL Ez 2 -ETE SHC- 

SECTION £1/5/6 plus packing and postage 2/6. TION 17/9 plus packing & postage 1/6 


1 Choke .. 
1 Heater Transformer T/LT> PRY 
200/250 Volts SECY. 6.3 Volt 
2 Amps Tapped at 5 volts 7 0 
1 Output Transformer Ratio 45/1 5 6 
‘ Control 10 K ohm with 
6 
6 


ed ek) 
SHMAAARASWADCODA 


-_ 


in. deep, can be supplied in either 


Send 1/- for Instruction Booklet 
which includes layout, circuit 
diagram and _ point-to-point 
wiring instructions, alse in- 
cluded is a complete stock list of 
individually priced components. 


The PREMIER DeLuxe SORE AN ed y)8) MAGNETIC TAPE RECORDING KIT 


Including ALL parts, Valves, Portable Cabinet, 8in. Loudspeaker, Tape- $37. 4. 0” ot. omy 
PRICE 


Table, Reel of ‘ Scotch Boy’ Tape and Rewind Spool, and Microphone. 


THE 7-VALVE AMPLIFIER 18 SPECIALLY DESIGNED 
FOR HIGH QUALITY REPRODUCTION 


, ation: VALVE LINE-UP: EP37A First Stage, 6817 Second Stag* 
e Contr 6V6 Output 6X5 Reetifier; VT501 Biasand Erase Oscillator 
r fler; 6U5 Magic Bye Record Level lndicator, OUTPUT 
FREQUENCY RANGE We.p.s.to9,000¢.p.s. CONTROLS; Volume; 
Re rd/ Playback h reble B ase Boost -on off 


A VISUAL =e EYE Record Level Indicator is incorporated, The unit ts 
" erbly finished rexine covered portable cabinet which incorporates 
the Microphone when not in use. Weight complete 351b 

ng, 12)in. deep, Opin. high 


The RECORDER incorporates an entire NEW VERSION of the famous LANE 
TAPE TALE 

ficatior Made to high standards and inco’p ‘rating features ensuring 
Wow and ** Flutter’ throughout the I) tength of tape 


wae aswip Pr fa rewind rward run is less than 1 min 
1 st) IND AND RE WIND WITHOL T UNLACING OF TAPE 
INSPANTANEO S BRAKING THREE MOTORS obviating friction drive 


wen FIDELITY yey PLAYBACK (L HOUR APPROX. PLAYING 
els fitted fidelity record playback head of new design wound to 
iat ipedance and a separate A ©. Erase Head. The Heads are half-track size 
ng approx. 1 hr. playing from standard 1,200ft. Reel of Tape 


TAPE SPEED ‘ For use on A.C. 200/250, 50 cycles mains only 
MICROPHONE : Crysta! pecially designed for Premier by famous manufacture, 


SEPARATE UNITS CAN BE SUPPLIED AS LICTED BELOW 
AMPLIFIER KIT (including Sin. Speaker) 211 O Oplus5/- pke./carr 
AMPLIFIER (‘already built, wired and tested) £214 15 0 plus 7/6 pke./carr - 
LANE TAPE TABLE & REWIND SPOOL £17 10 0 pius 7/6 pkg. /carr This Recording Outfit ha» been designed for 
PORTABLE CABINET (rexine covered) 2419 6 plus 5/- pkg. /carr use with M.C.-2-T1l SCOTCH-BOY 
MICROPHONE 19 6 plus 1/- pke./carr. Magnetic Tape. With this new and improved 
REEL OF NEW M.C.-2-I1I * SCOTCH BOY ” TAPE high-quality tape = frequency of 60 &p.s 

1, 2001t 1 0 plus 1/- pkg./carr to 9,000 c.p.s. at tape speed of 7) in./sec 

can be readily achieved Additional reels 


% INSTRUCTIONAL BOOKLET eer Oe ores 


a 
& ine 


As is usual in all PREMIER KITS every 
single tem down to the last nut and belt is 
supplied, The Chasets 

diagrams and theoret 


TAPE RECORDER 
than favowrably 
make at double the price 


This is credited if a complete kit of the Tape Recorder is ordered Supplied completely bied 39 GNS. Pius | gn. Pkg. & Carr. 


TERMS OF BUSINESS : Cash with order or C.O.D. over £1. Please 


add 1/- for Post Orders under10/-, 1/6 under 40/-, unless otherwise stated. 


Wrretess Wor_p Aprit, 1954 


PREMIER RADIO COMPANY 
MAY BE BUILT FOR 


£31-19-7 7 The NEW 
including ll valves. ~|( > PREMIER TELEVISOR 


Three years ago we gave you the 6in., 9in. and I2in. Televisors which 


achieved tremendous popularity. Now after a considerable period of 
research our Technical Staff have designed a very worthy successor to 


these original Models 


Brief Technical Details are as follows: 
20 valves (plus tube) Superhet Receiver, tunable from 40-63 Mc/s 
without coil or core changing. Wide Angle scanning Flyback EHT 
giving 14 kV, Duomag Focaliser permanent magnet focussing with 
simple picture centring adjustments, suitable for any !7in. or !4in 
wide angle Tube, may also be used with a I2in. Tube with very minor 
modifications 


VISION CIRCUIT. Common RF Amplifier, single valve frequency 
changer, two IF stages, Video Detector and Noise Limiter followed by 
special type of Video Output Valve. ALL CONMS PRE-TUNED 
ASSURING ACCURATE ALIGNMENT AND EXCELLENT BAND- 
WIDTH 


SOUND CIRCUIT. Coupling from anode of frequency changer, 
two IF stages, Double Diode Triode detector and first LF Amplifier, 
Diode Noise Limiter and Beam type Output Valve, feeding a 10in 
Speaker. ALL COILS PRE-TUNED 


TIME BASES. 2 valve sync. Separator, giving very firm lock and 
excellent interlace 


LINE TIME BASE. Blocking Oscillator using a pentode driving a 


high efficiency output stage comprising Ferroxcube Cored Output 
THE COMPLETE TELEVISOR IS SAFE TO HANDLE, BEING Transformer with Booster Diode 


COMPLETELY ISOLATED FROM THE MAINS BY A FRAME TIME BASE. Blocking Oscillator driving a Beam Output 
DOUBLE WOUND MAINS TRANSFORMER. ALL PRESET Valve coupled through a Transformer to the high efficiency FERROX- 
CONTROLS CAN BE ADJUSTED FROM THE FRONT CUBE Cored Scanning Coils 


MAKING SETTING UP VERY SIMPLE POWER PACK. Double wound Mains Transtormer supplying all 
L.T. and H.T. using two full-wave Rectifiers 


The Televisor may be constructed in 5 easy stages: (1) Vision, (2) Time Base, (3) Sound, (4) Power Pack, (5) Final 
Assembly. Each stage is fully covered in the Instruction Book, which includes layout, circuit diagrams and point-to- 
point wiring instructions. 
The Instruction Book also includes full details for converting 
existing Premier Magnetic Televisors for use with modern 
wide angle tubes. All components are individually priced. 


instruction book 3/6, Post Free. 


PREMIER TELEVISOR 


CONSOLE CABINETS 
For 14" and 17" Televisors 


A handsome Walnut Cabinet that will be a fitting housing for a first-class 
Televisor. 

Primarily designed for our own Televisor, they are quite suitable for most 
designs published in the various Radio Periodicals. Folding doors are 
fitted to cover the Cathode Ray Tube when not in use. A flap is provided 
which gives access to any preset controls on the front edge of the Chassis. 
A baffle board suitable for a 10in. Loudspeaker and all the necessary Tube 
and Chassis bearers are included. The overall dimensions of both 
Cabinets are the same: Height 38}in. Width 19in. Depth Top 19in. 
Depth Bottom 2lin. 


TUBE ESCUTCHEONS 
iTin. White Moulded .. 21/- (pecking and postage 1/6) 
17in. Bronze Moulded, Complete 
e . with Protective Glass 48/- (packing and postage 2/6) 
PRICE l4in. Black Moulded .. . 7/6 (pocking and postage |/-) 
Dark Screen Filter suitable for I4in. or I7in. Tubes...... 19/6 
plus 21/- packing & carriage. (plus 1/6 packing and postage). 


APRIL, 1954 


ONLY A FEW LEFT! 


4-VALVE SUPERHET 
ramous ‘SOBELL’ *tasce nectiver 
M. & L. WAVEBANDS 


35L6 


transportable 
ally sensitive 


and 
owing to 
k cireuit em 
in attractive 
ours —Brown 
and Cream 

Carrying handle inc 
AA DA 


rporated in design For use on 
mains 


Pig, jearv. [ne £8.5.0 


Fully oat by Maenufacturer’s Guarantee 


1124 RECEIVER UNITS 


Range 30 to 40 Me/s 
Contains six new Valves 
s-9D2 1-15D2 
(frequency changer), 
1-4D1, 24 ceramic trim- 
mers, 6 ceramic vaive- 
holders, 6 valve screen- 
ing cans, 3) resistors, 
1-W/W Pot. Meter Mica 
Tubular and Block Con- 
former, 2 Westector WX6 and 
y 4-bank ewitch withl ong spindle, 
Slightly soiled 


ase 24/- plus 3/6 7/6 


1115S RECEIVER UNIT 


with 
Frequeuc 
M | 
£11/19/6, 
10/6 packing 


carriage 


POWER SUPPLY 


for ab 
put stage 


ve, incorporating o 


Supplies an ¢ 


nnecting the Power Pack to the 
uded The 6V6 output stage com- 
it Transformer and 6jin. speaker is 
Price 5/-, plus 5/- packing and 


As a special offer, power supply unit including 
speaker together with RIISS receiver. 
PRICE £16.19.6. Plus 15/- pkg. & carr. 


RI35S ryt AMPLIFIER 
* for V. conversion Contains 7 
UL I vUise 1 BEAS0, 39/6. Brand 


"lus pkg. and carriage 5/- 


RF 24 UNITS 
20 Me/s (10-15 metres). Switched 
V R66 (6P61). 12/6. 


RF 25 UNITS 
vered 40-60 Me/s (6-7.6 metres), switched 
Pre-set 5 jons complete with 3 VR65's 


equencies covered 


ning, 5 pre-tuned spot freq .3 


o 26 UNITS 
. nverter for T.V 
37 6. 
RF 27 UNITS 
vered 85-65 Mo/s (3 


37/6 


, Variable tuning 
V R137 


nejes 5 metres). Other- 


RF 2¢ 


We hove a limited supply of RF26 and 27 Units 
with damaged dials at 27/6. 


CORRECT ASPECT WHITE 
Rubber Mask—Round or Fiat 


T.V. PRE-AMPLIFIER 
208A using 2-V R91 valves suitable 
sndon frequency Brand ‘93/6 


and carr 


Amplifier Unit Type 
for operation on L« 


new. Pius 1/6 pkg 


ACCUMULATORS 
2 volt 10 amp. (by famous maker) 


2 volt 16 amy 


WIRELESS WoRLD 


a stocks available, a ~ of which 


bei 
Pull Seale Beale External 
Length 


are enumerated 


br round F. Thermo 
2} = 2} F. Thermo 
2} = 24 F. Therm 
, 

( 
2 round 
34 round 
3} round 
2h x 


—~ 
DWD~1D ~0OW DW ~2-2-2 


2@IODOBB®OQOIA® 


with every- 
g : 
- 5 » £4-10-0 
y ' plus 2/6 

Postage & Pack. 

A.C. MAINS 200/250 VOLTS. The twin 
triode 6SL7 is used for pre-amplification 
and also for a comprehensive tone control 
range and continuously variable tone con- 
trols for bass and treble. The output Valve 
is of the beam type and feeds 4 watts into a 
is suitabie for either 3 ohm or 15 ohm Speakers 
Negative feed-back is applied from the second- 
ary of the output Transformer over the whole 
frequency response. Due to the high gain and 
wide range tone controls any type of pick-up 
may be used. Suitable Speakers are listed 
Book with Wiring Diagrams and Priced 
Stock List |/- post paid. Price of Amplifier 
complete, tested and ready for use £5.50, 


thing for 
Vaive line-up 6SL7, 6V6 and 6X5. FOR 
circuit, which includes two very wide 
specially designed output Transformer which 
Amplifier to the input stage giving an excellent 
below. Overall size 9 x 7 x Sin. Instruction 
postage and packing 3/6 extra. 


Limited supplies of CR. TUBES 
VcCrRsi7c 


6jin. picture This tube is a 
replacement for the VCR97 and 
VCRSI7 Guaranteed full size 
picture 

Price 35/-. Pius2 6 pkg. carr. ins 


VCRSI6 

Sin. blue picture 
Anode 4 Kv 
origina! carton 


Heater volte 4 
In manufacturer's 


19/6. Plus5 


LOUDSPEAKERS 
ELAC—2jin.dia., Moving Coil, 15 ohms imp 
PLESSEY —3in.dia. Moving Coil! 
ELAC—3}in. dia 
GOODMANS 

imp 
ELAC—Sin. dia 
PLESSEY—*in 
imp. (600 
Transformer 
PLESSEY— Sin. dia. Mains Energised, 
imp . (600 ohme field) 
PLESSEY — (in 
imp 
GOODMANS —12in dia. Moving Coil 15 
Pius 5/- packing and carriage 
VITAVOX—-Ki2 
15 ohms imp 
Plus 5, 


ALL BRAND 
NEW 


pkg., carr., in 


3 ohms imp 


, Moving Coil, 3 ohms imp 


Sin. dia., Moving Coll 


2 ohms 
, Moving Coil, 3 ohms imp 
dia 
ohms 


Mains Energised, 3 
field), with 


ohme 
Pentode 
3 ohme 
dia. Moving Coil, 3 ohms 

23/6 
£88 


yhime 


20 12in. dia., Moving Coil 


“€/11 


+ packing and carriage 


SPECIAL OFFER 

A 12in. TRUVOX P.M. SPEAKER 
(2-8 ohm Voice Coil) For only 
These are brand new in Maker's 47 6 
Pius 2/6 Pke end Ca arr 


Ss “MASTERADIO” 

VIBRATOR PACK 
év 
plete with valve rectifier 


30/6. Pius 5/- pkg., carr. 


ond leads 


input 180 ¥. 35 mA. output com- 


| 


PREMIER RADIO COMPANY 


WHY PAY MORE? 
WILLIAMSON AMPLIFIER KIT — 15gns, 


plus 7/6 post, pkg &ine 
b lete and al) t 


This kit is 
guaranteed exactly to author’ a specification. — 
WILLIAMSON OUTPUT TRANSFORMER 
(author's spec.), 3.6 ohms. sec o< es 40 
MAINS TRANSFORMER SP425A (with 
additional 6.3 v. 3 a. and le of supply- 


ing an extra 50 mA. for Pre-amp. or Feeder 
ng a £3.7.8 


——a MANUFACTURER'S SURPLUS STOCK... 


\ 


’ B7, 
7¥4 3 WAVEBANDS 
and 


ne 


— 


Lon medium 

short. © ONTROLS: ‘Ta Tuning, 
wave change. volume tone contro! 
on/off Gram Position on Swited. Pick-up and Exten- 
sion Speaker Sockets incorporated. For use on 200/ 
150 v. A.C, mains. DIMENSIONS: Length 14jin. 
height Lifin.width 6jin. Distance between controls 
left to right from edge of chassis; lin. 
Jin. , 6pin., in. Plus 5/- phg./earr./ina, ‘£7. 19. 6 
The above Receiver leas Speaker and Output Trans 
former A suitable L0in. Moving Coll Speaker and 
Output Transformer can be supplied at QQ9/- extra 


AUTO TRANSFORMERS 60 WATTS 


Input/Output 0- wy" 210-220-230-240-250 76 
volte, Plus l/-P 


PREMIER VARIABLE IMPEDANCE 
“ MATCHMAKER " M.O.15 OUTPUT 
TRANSFORMER 

Designed to meet the demand for an efficient variabie 
ratio Output Transformer. 11 ratios from 13:1 to 80:1 
all centre tapped and can be used to match any output 
valves either single- or push-pull Classe "A “ ABI 

ABZ" or “ B" to any low impedance speech coil or 

ymbination thereof Primary Lnductance 60 henries 
15 watts audio 100 mA. Price 45/-. 


WEYMOUTH MINIATURE. 1P. 
TRANSFORMERS 


permeability tuned, 10/6 pair. 


WEYMOUTH MINIATURE COIL PACK 
Covering Med./Long/Short wavebands. Lron cored coils, 
gram position on switeh. Dimens.: Height, Ijin. th, 
Hin. Width @hin. Spindle length Zin. Price 19/6. 


465 Ke/s., iron = 


MINIATURE TUNING CONDENSERS 


2 gang .0005 mfd. with trimmers 


FILAMENT TRANSFORMERS | 
Input 230 v. A.C. Output 12 v. at 1 amp. peerery 
shrouded ce 8/11. 

BATTERY CHARGERS 

200-250 ¥. A.C. Willeharge 2 v.,6 ¥. and 12 ¥. Gar 
Battery at lamp. Housed in strong metal casing. 
Finished in Green hammered enamel. Size: Gin, 
long, S)in. wide, Spin. bigh 
Guaranteed 12 mths. The 
above unit is manufactared 
by PREMIER and does not 


. 
2/6 post and ~ 


BATTERY CHARGER KITS 
incorporate meta! rectifiers Transformers are 
200/250 v¥. A.C .cyele mains 


all 
suitable for 
Cat. No 
2002 Charges 6 volt accumulator at 1 amp. 
Resistance, supplied to charge 2 v 
accumulator . 
1004 Charges 2,6 and 12 ¥. accumulators at 1 amp. 


MICROPHONES 
LUSTRAPHONE Moving Coil 
Stand Type: £5/15/6—Hand Mike 
Crystal Mike the 
High Imped 
CRYSTAL 
ally recommended 


above 10/6 and 17/6. 


Impedance 
/6/-. 
Jter Coll Insert 


PS. CADS6. Erpeci- 
£2/19/6. Table stands for al) the 


GRYSTAL HAND “MICROPHONE 
High impedance. Excellent frequemey response, light 
weight. Gives very high quality resulte when used with 
tape recorder, amplified for any type of P.A. cetement 
Complete with screen lead and plug plus 1/6 Pkg. & Carr. 
Price 20/6. 


CRYSTAL MICROPHONE 
An entirely insulated crysta) microphone which can be 
safely used on A.C./DA plift High 
No background noise, really nataral tone The ideai 
Mike for tape, wire and sound projectors. Price 92/6. 


WIRELESS WorLD AprIL, 1954 


PREMIER RADIO COMPANY 


SPECIAL OFFER RECTIFIERS femrcus Nenufecturer’s Surplusof 
THE FAMOUS “ CHANCERY” HIGH . . , 
FIDELITY MICROCELL PiCK-uP— | 77” K)/% ANTI - INTERFERENCE AERIALS 
TYPE GPX for Standard and Long Playing | "3/45 y offered at a fract'on of original cost 

The Chaneery Light 

Weight GPX Pick- 

up which has « 
2 sapphire stylus 

which is precision 

ground and semi-permanent. With two cartridges | L.P 
end | Standard Price 62/6. Additional L.P. or Standard 
Cartridges can be supplied from stock at 19/6 cack L.T. Type Full Wave 


ay CRYSTAL PICK-UP 
OTHERMEL TYPE U48 26.- 


Pius 1/6 Pkg. and Carr 


ua 


~ wo 
SOP, -O2—ee 
i Q@wr,. 


~ 
eloe 
1@rs 


A.C.AA. C.R. TUBES 
pin. screen. 4 volt Heater. This Electrostatic Tub« ‘ ial destaned to eantie lo dir 
GRAMOPHONE ie recommended ss eminentiy suitable for Televiso: = n, Seh tou coiieae os apmamibaemians 
Care tev erenblo 15/+ plus 2/6 Pkg.,carr.and ins. Data sheets supplied - revin input impedance greater than 1,000 
y famous manufacturers 1 waves and 150 ohms short waves 
Substantial ; Wooden R. SUPER QUALITY TELEVISION »¢ installation discriminates against locally generated 
Rexine covered — wns MAGNIFYING LENS electrical interference, especially on the short wave 
rte den — — ——- vin .lens suitable for Gin an The equipment enables the installation of an 
Gimene 4 ‘ty ng : éin.lens 5 c/s flatiy-tuned dipole which operates as a 
5iin songs ldin., depth i0in.lens . werial on medium and long waves. The aerial and re 
1Sgin., Crearanes space, 12in.Jens i eiver transformers are | ded to be interconnected 
snder motor board when - th 
closed 2)in 


a 70 ohms co-axial cable 


ALUMINIUM CHASSIS 18 s.w.g. COMPONENT PARTS 
Price 22/6, plus 2/6 pkg. carr Substantially mate trom Bright Aluminium, witb four sides Aluminium Aerial Transformer Assembly. Comprising 
5 9 Sin 7i- ne each Aluminium transformer, Transformer clip, 
sin 9 Rubber sucker, jin. x jin. brass screw, 4AB x jin. brass 
Rin "11 bolt, 4BA nut 
. ’ Receiver Transformer, Complete with Insulators, clips, 
Bin 8/3 Porcelain Insulators, 2 each, 60ft. Insulated Aerial 
2hin - Wire, 60ft. Screened Co-Axial Down — 
Lnstallation instruction leaflet include 
ANELS 18 s.w.g. LEss yp: ~~ CABLE & AERIAL WIRE, 15/-, plus 
and ¢ 


Kg rT 
COMPLETE 35/-, plus 1/6 pkg. and carr 


GARRARD Rim Drive 78 r.p.m., complete 
with magnetic pick-up and turntable £5.19.6 


Packing and carriage on the above untt 2/6 


SPECIAL OFFER—at Almost Half Price 
PLESSEY GRAMOPHONE UNITS 


OPO 


ALUMINIUM 
* Gin 
fin 
Yin 
vin 
Gin 
x 9in 
x Sin 
vin 


WBBNODweW N QQ. Qaeeo, 
— 


Cm WIM 

Porn 

cacaleiciencale 
_ 


_ MAINS NOISE ELIMINATOR KIT 
pecially designed choke with three smoothing 
H.T. ELIMINATOR AND eneers with circuit diagrams. Cute out all mains 
The Motor, Tone arm, and Magnetic Pick-up is in one | TRICKLE CHARGER KIT ae existing receiver, 5/6 
Unit, with Automatic stop and start All parte to construct an eliminator to give an output oe 
lor wee on 200/250 v. A.C. mains 50 cycles. Limited of 120 vo. ts at 20 mA., and 2 volte to charge an accum Germunium Crysta: Diodes G.E.C, wire ended, 2/6 
3 » plus 2/6 packing and carriage. | lator, Uses metal rectifier, 37/6. 24) - doz 
a: 


~ 


have pleasure in 


introducing in this country 


NEW 


CR.500/0L 
AMPLIFIER 


i 5 @4 ULTRA- LINEAR 
TYPE . ia OUTPUT STAGE 
EADPHONES ~ 


With numerous ad- 
vantages over either 
triode or tetrode 


Thefirstehoiceot — ® eal eae 
RADIO OPERATORS =, , mages 


e*eeeeeee#ee#e#* 
throughout the world : 
* Features together with 4-stage BARA () 
These headphones feature 3 Per pre-amplifier, 
neability Reed tuned t ‘ * 25 watts output. 
d to a conical aluminium diaphragm Extremely low inter-modula- 
ecee tadividually adjustable while in os tion distortion at all volume * H.P, TERMS AVAILABLE 
sensitivity and power-handling 
en dB levels, e.g... only .3 per cent. 
at 13 watts. 
> i on 
P artridge arse-taeee Cc This and cther high 
The 8. G. Brown range of headphones covers mo — transformer on fidelity equipment as 
types for many specific requirements all models. demonstrated at our show- 
Details of the full range are available in the Magnificent square wave and rooms Daily 10.30 a.m 
Hiustrated Brochure “W.""—Sent on request, transient performance. —5.30 p.m. Saturdays 
Lower harmonic distortion 10.30 a.m.—Il p.m 
than either triode or tetrodc 
connected outpu! stages 


wre Aaa sonal B. K. PARTNERS LTD. 


229 Regent St.,London, W 1. (Entrance Hanover St.) ‘Phone REG 105! & 7363 


D.C. Resistance: 4,000 ohms k 
Impedance: 16,000 ohme at 1,000 c/s 
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VALVES. TUBES £ CiRCUITS 


PCF80: A FREQUENCY CHANGER FOR BAND I AND BAND III TELEVISION 


At Band III frequencies (174 to 216 Me/s) the efficiency of a mixer stage is governed not only by the valve characteristics and the 
cirevit components, but also by the ‘invisible’ components formed by VHF effects in the wiring and the chassis and by the deviations 
of the components from their nominal low-frequency values, Thus the following considerations of optimum valve performance must 
be supplemented by very careful circuit design. 

The triode section of the PCF80 is designed for use primarily as an oscillator in a Colpitts circuit. The optimum drive voltage on the 
grid is 5 or 6 volts at the higher frequency end of the band where the circuit impedance is very low. At lower frequencies the anode 
impedance rises resulting in a higher oscillator voltage on the grid. 


Design of the circuitry between the oscillator and the mixer must avoid the masking of poor oscillator performance by tight coupling. 


Inductive coupling is recommended, especially in a turret tuner. It allows adjustment to the most favourable value of mixer drive 
on each waveband, and it makes the whole of the oscillator coil available for the induction of an oscillator voltage into the grid circuit. 
With capacitive coupling it is difficult to arrange for alternative capacitors for the different wavebands. A single value, chosen for 
optimum drive on Band I, may give serious overdrive on Band III, thus necessitating an undesirably large compensating variation 
in triode oscillator drive. 

The optimum conditions for the pentode mixer are determined by the conversion conductance, the input damping, and the bias and 
oscillator voltages on the signal grid. A cathode resistor of 820 Q maintains a value of conversion conductance around 2 mA/V over 
the Vose range from 2 volts to 5 volts, therefore a Voc of approximately 3.5 volts is recommended. A slightly higher conversion con- 
ductance is obtainable with a cathode resistor of 330Q, but it requires a much more critical value of Vosc, and it is, therefore, 
oversensitive to valve-to-valve variations and to changes during life. 

At the higher frequencies the valve damping largely determines the impedance of the input circuits between the mixer and the RF 
stage and, therefore, the gain and the bandwidth. Input resistance rises with rising drive, and input damping is improved with 
increasing cathode bias, In a practical bandpass circuit a cathode resistor of 820 Q will give optimum performance at both high and 
low frequencies. 


DATA 


HEATER LIMITING VALUES 


Ih 


Vi os TYPICAL Pentode Section 


OPERATING iV. dies 
HARACTERISTICS 
ABALT CONDITIONS P, max. 


Pentode Sectio 
aaa As a frequency changer Vea max. 
170 V 
170 V Va 170 170 
10 mA Vg2 170 170 
2.8 mA Rei 100 100 


Vi-k max. 
~2.0V Re o20 (heater negative) 
6.2 mA/V I, 5.2 
400 kQ 1,2 1.5 
V ose (roms) 3.5 
le 0 uA Triode Section 
Be 2.1 2.05 mA/V 
100 Vv ; 870 700 kQ Va max. 
14 mA Pa max. 
—2.0 V I, max. 
5.0 mA/V 
20 BASE B9A 


Ve2 max. 
Pe2 Max. 


I, max. 


Vink Max. 
(heater positive) 


Vink Max. 
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Objectives in Sound Reproduction 


Conmcaness are being voiced on both sides of 
the Atlantic about abuse of the term “high fidelity,” 
which is applied indiscriminately to all sorts and 
conditions of sound reproducing equipment. There 
is now a demand for definition and standardization 
of “high fidelity,” in order that those who think 
they have it may establish a clear advantage over the 
“have nots.” 

We have ourselves condemned the term for its 
inherent (adjectival) redundancy, and would now go 
further and question the value—even the ethics—of 
any definition limited to the measurable charac- 
teristics of an electro-acousic reproducing system. 
So many other factors are involved in the establish- 
ment of an acceptable standard of sound quality—the 
mind of the listener, the fact that his binaural facul- 
ties are being applied in a different environment to 
that of the microphone(s), and that someone else has 
already modified the sound to a form which they 
think will be acceptable by the time it reaches the 
hearer. 

The importance of modification of the sound at 
its source was apparent from a lecture given recently 
to the Acoustics Group of the Physical Society by 
Dr. F. W. Alexander and T. Somerville on “ Acoustic 
Technique in Broadcasting.” The sounds which 
please listeners to broadcast “swing” music bear 
little resemblance to what would be heard by an 
audience in the studio. Muted brass, sub-tone 
clarinets and other special effects which are prac- 
tically inaudible in the original blend of sound are 
brought into prominence by a multiple microphone 
mixing technique. As many as ten microphones may 
be used to produce the desired effect—that of 
“sitting in” with the players. The concert-goer, 
on the other hand, expects the atmosphere of the hall 
as a background to the music and a single microphone 
carefully placed gives the right blend of direct and 
reverberant sound. But it is not a faithful reproduc- 
tion of the impression which a listener would receive 
if he took his own ears (and brain) to the same spot. 

Binaural and stereophonic systems are capable of 
producing new and often acceptable experiences for 
the listener, but they are artificial and even the 
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binaural system cannot hope to give faithful repro- 
duction unless the shape and acoustic characteristics 
of the artificial head containing the microphones are 
a replica of those of the listener, who even then must 
keep as still as a dummy. 

A recent demonstration of stereophony by J. Moir 
at a B.S.R.A. meeting gave support for the view that 
under favourable conditions a two-channel system 
with a bandwidth of 7.5kc/s is capable of giving 
more acceptable results than a 15-kc/s single-chan- 
nel system. But equally convincing recorded demon- 
strations were given by Alexander and Somerville of 
the realistic quality which can be simulated in a 
single channel by attention to studio design and the 
judicious admixture of reverberant sound, either by 
choice of microphone characteristics and placing, or 
by a magnetic recording technique using multiple 
heads to synthesize an “ ideal” reverberation charac- 
teristic. 

We have wandered rather far from our opening 
theme, far enough perhaps to see that too narrow a 
preoccupation with the minutia of equipment design 
may prevent us from making bold strides in other 
directions. 

Since fidelity (of any degree) is impossible, let 
us set about finding the factors which introduce any 
incongruity into the sound—the factors which pro- 
claim it as “canned.” It is not so necessary to be 
able to hear that a violinist is playing on a Strad or 
an Amati as that he should not seem to be bowing 
a banjo; symphony orchestras should not sound as 
if they were performing either in a seaside bandstand 
or in Blackwall Tunnel; a lieder singer should not 
seem to have the physique of the Statue of Liberty. 

A prescription for a good sound reproducing 
system should start with a specification of the listener 
himself. In what respects is his hearing acute and 
where is it open to aural illusion? What microphone 
and transmission technique will most economically 
preserve illusion, and what characteristics must be 
excluded from the reproducing equipment as being 
liable to introduce elements which, without refer- 
ence to the original, will be self-evident incon- 
gruities. 


RENE BARTHELEMY 


This appreciation is written by E. Aisberg, 
Editor of Toute la Radio, Paris. 


IN René Barthélémy, who died on February 16th, 
France has lost a pioneer who made no small contri- 
bution to the progress of television. 

Born in 1889, he qualified as an electrical engineer 
at the Ecole Supérieure d’Electricité. His choice of 
wireless as his field led to an association with General 
Ferrié In 1925 he foresaw the coming of the first 
mains-operated wireless receiver; but thenceforward 
his interest was centred on television, at that time in 
the early stages of its development. His first 30-line, 
scanning-disc system was completed in 1928. It was 
at about that time that he forecast the coming of 
synchronization by the application of pulses to a 
tuned oscillator in the receiver. 

Under Barthélémy’s direction, the Compagnie des 
Compteurs formed its Television Research Centre on 
the outskirts of Paris. Picture transmissions from 
this Centre enabled a highly successful public demon- 
stration to be given in the theatre of the Ecole 
Supérieure d’Electricité on April 14th, 1931 


TELEVISION 


AN investigation into the amount of radiation from 
the local oscillator of superheterodyne-type television 
receivers has recently been made under the auspices 
of B.R.E.M.A. As a result of this, the Executive 
Council of the Association has approved recom- 
mendations on limits for the radiation and on 
standardized methods of measurement. 

When the fundamental, or a harmonic, of the fre- 
quency of the local oscillator falls in Band I the 
limits are 20“V/m for direct radiation, 200 “V for 
acrial-terminal voltage and 500”V for mains-borne 
interference. The same limits are tentatively recom- 
mended for Bands II and III. When the funda- 
mental, or a harmonic, of the frequency of the local 
oscillator falls outside Bands I, II and III, the limit 
of 50“V/m is recommended for frequencies up to 


OSCILLATOR 


The Ministére des P.T.T. (which corresponds to the 
British G.P.O.) then began to take a real interest in 
television. Regular transmissions were started with 
equipment designed by Barthélémy, first with 30 lines, 
then progressively with 60, 90 and (in 1935) 180 
lines, leading up to the adoption of 445-line standard 
in 1937. 

In a remarkable demonstration at the Marigny 
Theatre in Paris in 1939 Barthélémy showed televised 
pictures on a screen with an area of 4 square metres. 

The outbreak of the war put an end to the trans- 
missions, but not to Barthélémy’s activities. He went 
to work on the development of a new type of camera, 
using a slow-electron tube, and succeeded in pro- 
ducing a system with 1,000-line scanning and big- 
screen reproduction. 

He was elected a Member of the Académie des 
Sciences in 1947 and on the very day of his death 
his promotion to the rank of Commander of the 
Legion of Honour was announced. The painful 
malady from which he suffered for more than 20 
years never succeeded in damping his creative spirit, 
or in halting his persevering work. 


RADIATION 


100 Mc/s and temporarily fur higher frequencies also. 

For the radiation test the receiver is connected to 
10ft of aerial feeder terminated properly at its remote 
end. The measurement of field strength is made at 
a distance of 10 metres. The aerial-terminal voltage 
is measured across the aerial terminals when termin- 
ated by 75{2. Mains-borne interference is measured 
across a standard isolating unit connected in the 
supply leads. 

A few only of existing receivers seem to give lower 
interference figures than the proposed limits and some 
give much higher figures. Radiation figures as low 
as 54V/m and as high as 890“V/m were found in 
the tests. The limit of 20 “V/m thus seems a reason- 
able one which should result in a considerable reduc- 
tion of interference. 


TECHNICAL WRITERS who, at a recent luncheon, were awarded 25-guinea premiums by the Radio Industry Council for 


articles published last year. 
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Left to right, A. W. Keen (Coventry Technical College), Alan Brisbane (Enfield Technical College), 
A. H, Beck (Standard Telecommunication Laboratories), Joyce E. Seaborn (Ministry of Supply), H. M. Davis (Ministry of Supply) 
J. R. Pollard (Ericsson Telephones) and G. G. Gouriet (B.B.C. Research Deparment). 


’ 
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WORLD OF WIRELESS 


P.O. Station Extensions ¢ 


V.HLF. 


ROVING EYE.—The 
four-element Yagi 
array on this mobile 
B.B.C. television unit 
is controlled by a 
gyro-compass ensur- 
ing that the aerial is 
directed towards the 
receiving point while 
the van is moving. It 
operates in the 
200-Mc/s band and in 
central London has a 
range of about two 
miles. The camera 
can be rotated through 
360 


Rugby Extensions 


THE POST OFFICE STATION at Rugby was 
brought into service in 1925 with one long-wave tele- 
graph transmitter, GBR, operating on 16 kc/s (18,750 
metres). It now has three long-wave and 20 short- 
wave transmitters in addition to transmitters for the 
Standard Frequency Transmission Service (MSF) 
operated for the Department of Scientific and Indus- 
trial Research. 

The need for still further services is to be partly 
met by a major expansion. An additional site of 
700 acres (the original was 900 acres) has been 
acquired and a new building to house a further 28 
short-wave transmitters is approaching completion. 
Twenty of them are expected to be in use by the 
end of the year. The transmitters are designed for 
multi-channel independent-sideband operation, which 
is now generally accepted for international radio- 
telephone services, and can alternatively be employed 
as multi-purpose transmitters catering for several 
types of telegraph service. The transmitters are rated 
at a peak envelope power of 30kW and can be 
remotely controlled from a central control position. 

Some 50 rhombic aerials between 600 and 1,000ft 
along the major diagonal are being erected at heights 
between 70 and 150ft. To cater for the variations 
in the optimum directions of transmission to New 
Zealand, which is nearly antipodal to Rugby, three 
steel masts 320ft high are being erected to support 
the aerial arrays for this service. 


Set Makers’ Report 


IN ITS REVIEW of the past year the annual 
report of the British Radio Equipment Manufacturers’ 
Association, which is of course concerned with the 
broadcast receiver side of the industry, covers 
exhaustively both the technical and organizational 
aspects of the year’s work. 

Many of the industry’s problems have in the past 
been resolved as a result of the close liaison which 
1954 
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Stations *¢ 


Set Makers’ Problems 


International Conferences 


has existed with the B.B.C. The proposed setting 
up of the Independent Television Authority to pro- 
vide an alternative television programme introduces 
new problems. Many of the technical problems will 
be common to both organizations and B.R.E.M.A. 
has, therefore, submitted to the Government a recom- 
mendation that a central body with which the industry 
can deal be appointed. The Association has set up 
a Colour Television Sub-Committee to make a broad 
survey of possible systems, for “better and more 
practicable colour systems [than N.T.S.C.] are not 
impossible.” 


F.M. Transmitters 


FIFTY frequency-modulated transmitters (26 Mar- 
coni and 24 S.T.C.) have been ordered by the B.B.C. 
in readiness for the Government’s “go ahead” on 
setting up a v.h.f. chain. No details are officially 
available regarding the location of the transmitters 
but the P.M.G. has stated that the first station will 
be erected at Pontop Pike, Newcastle. 

The transmitters, which will operate in parallel 
pairs, each pair handling one programme, vary in 
power from 1 to 10 kW. It is understood delivery will 
begin in about 12 months’ time. 


Aeronautical Communications 


TECHNICAL REPRESENTATIVES of 25 
countries are meeting in Montreal for the fifth session 
of the Communications Division of the International 
Civil Aviation Organization. Among the various 
items on the agenda are long-range navigational aids, 
secondary radar, methods of improving air-to-ground 
communications and the testing of navigational aids. 
There will also be a review of frequency and fixed 
telecommunications problems. 

The United Kingdom delegation includes repre- 
sentatives of the Post Office, the Ministry of Trans- 
port and Civil Aviation and the radio communication 
industry. Among the industry’s representatives, some 
of whom are attending as observers and not as official 
delegates, are K. E. Harris (Cossor), E. R. Bonner 
(Decca), W. H. Thompson (Ferranti), L. M. Layzell 
(International Aeradio), Dr. B. J. O’Kane (Marconi’s), 
G. L. Warner (S.T.C.) and H. G. Sturgeon (Ultra), 
The delegation is led by J. C. Farmer, deputy director 
of telecommunications in the M.T.C.A. 


International Television 


DELEGATES from Belgium, Denmark, West 
Germany, Italy, Netherlands, Switzerland, United 
Kingdom and Yugoslavia recently met in Cologne 
as a working party of the European Broadcasting 
Union to discuss the technical problems relating to 
international television relays. They were particu- 
larly concerned with the series of relays planned for 
June and July. Decisions were arrived at regarding 
tolerances, shape of the sync signals and methods of 
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testing. An ad-hoc group of engineers under M. J. L. 
Pulling (B.B.C.) is meeting programme _representa- 
tives of the various participating countries at Cannes 
at the end of March to make final arrangements. 

The working party concerned with v.h.f. and u.h-f. 
sound and television broadcasting also met in Cologne 
with delegates from seven of the countries (the U.K. 
was not represented). 

During the meeting the German authorities demon- 
strated the prototype of a simple frequency changing 
television transmitter for use at satellite stations to 
provide a strong signal in Bands 4 or 5 in towns 
where reception of Band 3 transmissions is imprac- 
ticable without a complicated aerial. By utilizing the 
double superheterodyne principle the received signal 
is converted into the desired band without demodula- 
tion and without separating the sound and vision 
components. An adaptor for use with standard 
television receivers was also demonstrated. 


R.E.C.M.F, Report 


TWO annual radio shows—one public and one 
industrial—are suggested by the Radio and Electronic 
Component Manufacturers’ Federation in its 21st 
annual report. The National Radio Show would cater 
for all domestic equipment, and a “ National Elec- 
tronic Show” would serve the heavy equipment and 
professional field. The two shows might even be 
housed under one roof or at least run concurrently. 

In its review of the export market the report records 
that India was again the principal customer for British 
radio components, followed by Australia and the 
U.S.A. A feature of the 1953 exports was the volume 
of sound recording and reproducing equipment sold. 

In the section dealing with the technical activities 
of the Federation it is recorded that the British Stan- 
dard defining conditions for the climatic and durability 
testing of components is in the hands of the printers. 


Industrial Electronics 


SOME 30 PAPERS will be presented at the Indus- 
trial Electronics Convention being organized by the 
British Institution of Radio Engineers from July 8th 
to 12th in Christ Church, Oxford University. ‘The 
programme is divided into six sessions: —(1) Indus- 
trial Applications of Electronic Computors (chairman 
L. H. Bedford); (2) Industrial Applications of X-rays 
and Ultrasonics; (3) Nucleonic Instrumentation and 
Application (chairman N. C. Robertson); (4) Elec- 
tronic Sensing Devices—Transducers (Professor E. E. 
Zepler); (5) Actuators (J. L. Thompson) and (6) 
discussion on How Electronics Can Increase Pro- 
duction. 

Particulars of the programme and registration 
forms are obtainable from 9, Bedford Square, Lon- 
don, W.C.1. The fee for the convention, exclusive 
of accommodation, is 9 guineas. 


P.A. Show 


SOUND REPRODUCING and recording gear will 
be shown by twenty manufacturers at the two-day 
exhibition sponsored by the Association of Public 
Address Engineers which opens at the Horseshoe 
Hotel, Tottenham Court Road, London, W.1, at 10.0 
on April 28th. Admission to the show, which closes 
at 8.0 on the first day and at 6.0 on the second day, 
is by ticket, obtainable from the Association, or on 
the production of this issue of Wireless World. 
The exhibitors include:—Film Industries, G.E.C., 
Goodmans, Grampian, Leak, Lowther, Lustraphone, 
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M.S.S., Mullard, N.S.R. Manufacturing, Pamphonic, 
Reosound, Reslosound, Rola Celestion, Trix, Truvox, 
Vitavox and Whiteley. 
Physical Society Show 

THE 38TH annual exhibition of scientific instru- 
ments and apparatus organized by the Physical 
Society opens at the Imperial College, Imperial Insti- 
tute Road, London, S.W.7, on April 8th for five days. 
It opens daily at 10.0 and will close at 8.0 on the 
8th, 9th and 12th, and at 5.0 on the 10th and 13th. 
Admission is by ticket, valid for a specific session 
or day, obtainable free from the Society, 1, Lowther 
Gardens, Prince Consort Road, London, S.W.7,. We 
hope to survey in a forthcoming issue of Wireless 
World the electronic techniques in research and 
measurement portrayed at the exhibition. 

During the show a series of lectures will be given. 
The Acoustics Group of the Society has arranged a 
symposium on “ Analysis, Synthesis and Recognition 
of Speech.” ‘This will be held in the Imperial College 
on April 12th under the chairmanship of Dr. Colin 
Cherry. Copies of the six papers to be delivered 
during the two sessions (2.0-5.45 and 6.45-8.15) are 
obtainable beforehand by those applying to the 
Society for tickets. 

PERSONALITIES 

J. A. Saxton, D.Sc., Ph.D., M.LE.E., author of the 
article in this issue on the propagation of television, 
graduated in physics in 1935 at the Imperial College of 
Science and Technology, and in 1938, after serving on the 
staff of the Physics Department of the College, joined 
the Department of Scientific and Industrial Research. For 
the past 16 years he has been mainly concerned with 
research on various aspects of radio wave propagation, 
particularly at very high frequencies. Dr. Saxton is now 
a principal scientific officer in the Radio Research Organi- 
zation of D.S.I.R. He has twice been seconded to the 
United Kingdom Scientific Mission, Washington, in 1945 
and 1950, to act as radio-physics liaison officer for the 
Mission. 


P. E. Pollard, O.B.E., B.Sc., has been appointed 
Director (Guided Weapons and Electronics) Technical 
Services of the British Joint Services Mission in Washing- 
ton. Trained as a physicist under Professor (now Sir 
Edward) Appleton at King’s College, London, he has 
been in the Scientific Civil Service throughout his working 
career and was for six years, from 1947, chief super- 
intendent of the Radar Research and Development Estab- 
lishment, Malvern. Mr. Pollard was among the 21 
successful claimants for awards to radar pioneers made 
by the Royal Commission on Awards to Inventors two 
years ago. His claim was in respect of radar ranging 
systems and radar beacons. 


As announced last month, the Royal Commission on 
Awards to Inventors recommended awards totalling 
£15,000 to seven claimants in respect of their work on 
the development of the proximity fuze. H. Cobden 
Turner, M.I.E.E., managing director of Salford Electrical 
Instruments and its subsidiary, British Ferrocart, Ltd., 
who shares £11,500 with three other claimants, joined 
the G.E.C. as an apprentice after gaining a diploma in 
engineering at the Manchester College of Technology. He 
subsequently went to Ferranti and later became chief 
designer with the Electrical Apparatus Company before 
joining Salford Electrical Instruments. 


W. B. H. Lord, M.A., M.Sc., one of the four who share 
the £11,500 award, was a radio engineer with Salford’s, 
but is now a principal scientific officer at the Atomic 
Weapons Research Establishment, Aldermaston. During 
sart of the war he was with the Inter-Services Research 

ureau. Mr. Lord has held an amateur transmitting 
licence (GSNUV) since 1935. 
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G. M. Tomlin, M.B.E., and L. Rollin, who also share 
the above award, both received their technical education 
at the Manchester College of Technology. Mr. Tomlin 
was employed on radio and television research and 
development with Ferranti at Moston, from 1932 until 
1938, when he joined Salford Electrical Instruments. Mr. 
Rollin joined the staff of Salford’s in 1939 on leaving 
Philco’s. He has recently been in charge of research and 
development of quartz crystal and magnetic material. 

Andrew Stratton, M.Sc., A.M.I.E.E., F.Inst.P., recipient 
of a £2,000 award from the Royal Commission on Awards 
to Inventors, graduated from University College, Exeter, 
in 1939, and has been head of the proximity fuze section 
of the Armament Department of the Royal Aircraft Estab- 
lishment, Farnborough, since 1945. He joined the R.A.F. 
Air Defence Department in 1939 and worked on proximity 
fuzes under N. Coles and G. A. Whitfield, who each 
received an award of £750. Mr. Stratton’s work on the 
fuze resulted in the invention of a new form of oscillator 
detector system for radio fuzes and in 1942-43 he spent 
six months at the National Bureau of Standards, Washing- 
ton, introducing this system into American fuzes. 


M. M. Macqueen, manager of the Radio and Television 
Department of the General Electric Company, is on a 
month’s visit to the U.S.A. to examine American electronic 
developments, including colour television. He has been 
elected chairman of the Council of the British Radio 
Equipment Manufacturers’ Association for 1954. 

J. de Gruchy, contributor of the article on the protec- 
tion of meters in our September, 1953, issue, has left the 
Electrical Apparatus Company, of St. Albans, Herts, where 
he was head of the Instrument Department, and has started 
his own company. Among the equipment being produced 
by the new company—the Clare Instrument Company, 
Rickmansworth, Herts—is the protected moving-coil 
microarmeter described in the September issue. 

S. J. Preston, M.A.(Cantab.), A.M.LE.E., representative 
of E.M.I. on the Council of the Radio Communication and 
Electronic Engineering Association, has been elected vice- 
chairman of the Council for 1954. Mr. Preston is one of 
the chief executives of the E.M.I. Patent Department. 

K. G. Thorne, A.M.I.E.E., A.M.Brit.I.R.E., chief 
engineer of S. Smith and Sons (Radiomobile), Ltd. .» since 
the company commenced marketing operations in 1946, 
has resigned to take up an electronics appointment with 
the Canadian Government. He is succeeded by W. A. 
Crossland, A.M.I.E.E., A.M.Brit.I.R.E., service manager 
for the past three and a half years. H. M. Mellor has 
been appointed service manager with the company, which 
is owned jointly by the Gramophone Company and 
Smiths Motor Accessories. 


D. C. Espley, O.B.E., D.Eng., M.I.E.E., chief engineer 


(telecommunications), G.E.C, Research Laboratories, 
Wembley, was recently elected a Fellow of the American 
Institute of Radio Engineers “for his creative contribu- 
tions to microwave and television techniques in England.” 


IN BRIEF 


The Three-million Mark in television licences in the 
United Kingdom was passed in January; the total at the 
end of the month being 3,105,644. There was a record 
increase of 148,798 during the month. The total number 
of broadcast receiving licences (both for sound and tele- 
vision) at the end of January was 13,315,969, including 
221,458 for car radio sets. 

Royal Signals Institution.—Readers who have held 
commissions in the Royal Signals may be interested to 
know that a Royal Signals Institution has been formed 
to further the professional and technical interests of the 
Corps, and maintain contact with those no longer serving. 
Membership is oper to all serving and ex-officers of Royal 
Signals in the British and Commonwealth forces. The 
subscription is 15s a year. Full particulars, and appli- 
cation forms for membership, can be obtained from the 
honorary secretary, Lt.-Col. N. G. Newell, Ministry of 
Supply, Room 419, Castlewood House, 77/91, 
Oxford Street, London, W.C.1. 
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Colour Television.—Applications for attendance at 
G. G. Gouriet’s Fleming Memorial Lecture on “ Colour 
Television” in February were such that the Television 
Society has arranged for it to be repeated on April 13th 
and 15th at the Institute of Education, Senate House, 
Malet Street, London, W.C.1. Admission to the two 
meetings, which are complementary, is by ticket costing 
5s, obtainable from the Society, 164, Shaftesbury Avenue, 
London, W.C.2. The lectures will begin at 7.0. 

B.R.E.M.A, Council.—The following member firms of 
the British Radio Equipment Manufacturers’ Association 
have been elected to the executive council for the ensuing 
year. The names of the companies’ representatives are 
in parentheses :—Balcombe (E. K. Balcombe); Bush (G. 
Darnley Smith); Cole (G. W. Godfrey); Cossor (J. S. 
Clark); English Electric (D. C, Spink); Ferguson (L. 
Bentley-Jones); aw (M. M. Macqueen, chairman); 
Gramophone Co. (F. W. Perks); Kolster-Brandes (P. H. 
Spagnoletti); Philips (A. L. Sutherland); Pilot (H. L. 
Levy) and Ultra (E. E. Rosen). 

R.E.C.M.F. Council.—The member firms and their 
representatives constituting the Council of the Radio and 
Electronic Component Manufacturers’ Federation for 
1954 are: Automatic Coil Winder (R. E. Hill); British 
Moulded Plastics (J. H. Bridge); Garrard (Hector V, 
Slade); Hunt (S. H. Brewell); Multicore (R. Arbib); 
N.S.F. (K. Graham Smith); Painton (C. M. Benham, vice 
chairman); Reliance Electrical Wire (C. H. Davis); Tele- 
graph Construction & Maintenance (W. F. Randall, 
chairman). 

Semiconductors.—An international conference on semi- 
conductors is to be held in Amsterdam from June 29th 
to July 3rd by the Netherlands Physical Society. Admit- 
tance to the conference, which is being supported by 
U.N.E.S.C.O. and the International Union of Pure and 
Applied Physics, is free and applications for participation 
should be made to Dr. H. J. Vink, Floralaan 142, Eind- 
hoven, Holland. The subjects to be considered include 
bulk and surface properties, intermetallic compounds, 
photoconductivity and the application of general physical 
and chemical laws for the preparation of semiconductors 
with specific properties. 

Radio Heating and industrial electronic measuring 
instruments are featured in a new film on the application 
of electrical and electronic aids to industry. Entitled 
“A New Approach to Production Improvement,” it runs 
for 50 minutes and can be borrowed free of charge by 
engineering societies, technical colleges, etc., from Philips 
Industrial Application Centre, 122, Brixton Hill, London, 
S.W.2. 

Radio-Controlled Models.—The annual international 
contests for radio-controlled models, organized by the 
International Radio Controlled Models Society, will be 
held in Birmingham on July 10th and llth. The first 
day will be devoted to contests for model boats and the 
second for model aircraft. Entrance forms and further 
= are obtainable from H. Croucher, 27, St. John’s 

oad, Sparkhill, Birmingham, 11. 

Abstracts and References.—Each month some 300 
abstracts from and references to articles appearing in the 
world’s technical press are published in our sister jotignal 
Wireless Engineer. ‘The index to those published in 1953 
was included as a supplement to the March issue, which 
is obtainable from our Publisher price 6s 6d 

“Trader Year Book.”—The 1954 edition of this mine 
of information on radio trade and servicing matters has 
just been issued by the Trader Publishing Company. In 
addition to directéres of manufacturers, wholésalers and 
proprietary names, it includes tables of i.f. values of sound 
receivers marketed.since 1947, condensed specifications 
of some 550 current sound and vision receivers and valve 
and cra. data. It costs 11s by post. 


INDUSTRIAL NEWS 
Baird Television, Ltd., has amalgamated with the 


Hartley group of com afiies and will be known as 
aird, Ltd. ft a aatieile © 


Hartley roduce Baird 
television receivers. The Hartley group includes Hartley 
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Electromotives, Litd., designers and manufacturers of 
electronic equipment and instruments, with a factory at 
Shrewsbury, Shropshire, and Duratube & Wire, Lid 
A. W. M. Hartley, managing director of the Hartley group, 
will be managing director of Baird’s and Sir Charles 
King will continue as chairman. 


Hunt Capacitors (Canada), Ltd., has been formed, with 
K. A. Jackson, formerly of the Canadian Marconi Com- 
my, as general manager and R. A. Grouse, of A. H. 
unt, Ltd., as technical director, to manufacture capaci- 
tors for the Canadian market. The products of the new 
any, which has its works at Ajax, Ontario, will be 
marketed by the Electronic Tube and Components Divi- 
sion of the Canadian Marconi Company, Toronto. 


Transradio, Ltd., claims to be the first British com- 
ponent manufacturer to exhibit at the Radio Engineering 
Show in New York, which was held this year from March 
22nd to 25th. The managing director, B. Zucker, and 
the sales manager, N. Stephenson, attended the show, 
where their sub-miniature connectors and high-impedance 
precision connectors were featured. 


Marconi Instruments, Ltd., have added a new wing to 
their factory at Longacres, St. Albans, Herts. It has 
more than trebled its size since the company’s works 
were centralized there some seven years ago. 


BAND Iff TEST 


THE B.B.C.’s plans for an alternative television service 
in the v.h.f.-u.h.f. region have recently taken a more prac- 
tical turn. The Corporation has ordered from Mullard 
six low-power transmitters for experimental work (notably 
field-strength measurements) in Bands III, IV and V, and 
the first of these, for Band III, has now been completed. 

This transmitter, like all the others, is designed to be 
continuously tunable over the whole of its band—in this 
case from 174 Mc/s to 216Mc/s Coaxial resonant lines 
are used in the last two stages, with the valves inside 
them, and the tuning is done by winding plungers up and 
down to vary their effective lengths. 


Provision is made for two types of modulation. The 


Dollar Order.—B.T-H., Ferranti and G.E.C. share an 
order for $6.5M worth of electronic equipment and asso- 
ciated test gear from the U.S. Navy Department. The 
equipment will be installed in ships and ground stations 
as part of the defence programme of the North Atlantic 
Treaty Organization. 

Trinity House Pilotage Service is being equipped with 
Pye v.hf. radio-telephone gear by Rees Mace Marine to 
facilitate boarding and pilotage information being passed 
to pilot vessels in the Dungeness, Dover and Harwich 
areas. Shore stations are being installed at Harwich and 
Dover and six vessels are being equipped. 


J. & S. King, of 210, Lillie Road, Fulham, London, 
S.W.6, point out that they were operating a compre- 
hensive television maintenance scheme in 1948, which 
was two years earlier than implied in our note on 
“C.R.T. Insurance” in the December issue. 


The Sales Department of Invicta Radio, Ltd., has 


moved from the head office to 100, Great Portland Street, 
London, W.1. (Tel.: Langham 5742.) 


MEETINGS.—Details of the April meetings will 
be found on page 201. 


TRANSMITTER 


first is a square wave of 1,000-c/s repetition frequency, 
and this gives 100 per cent modulation with a peak power 
output of 600 watts. (On plain c.w. the r.m.s. power out- 
put is 150 watts.) The second type of modulation is a 
0.5-usec pulse, also of 1,000-c/s repetition frequency, 
which gives a peak power output of 15-18 kW. With these 
very short pulses it will be possible to investigate the 
effects of echoes and multi-path transmission. Both 
sources of modulation are crystal controlled and a quick 
change-over can be made from one to the other. 

On narrow-pulse modulation the output stage (which 
uses an earthed-grid triode) is operated in a self- 
oscillating condition. This is obtained by inserting a 

feedback connection between anode 
and cathode in the form of a short 
cylinder round the valve. 

The equipment is constructed on 
the unit principle and is intended to 
be carried about in a van. It will cope 
with large variations in mains supply 
voltage and is designed so that routine 
measurements at different frequencies 
can be made by non-technical 
operators. 

The transmitters for Bands IV and 
V_ will be similar, but will include 
additional drive units and the output 
powers will be lower. On c.w. the 
outputs will be 100 W and 50W re- 
spectively and when modulated will be 
proportionately lower than in_ the 
Band III model. 


Complete v.h.f. transmitter with front 
cover of the right-hand unit removed. 
The coaxial lines for the r.f. drive and 
the amplifier can be seen en the left and 
right of the panels. The upper parts of 
the lines can be raised by a hydraulic 
life for valve removal. 
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The Transistor in Hearing Aids 


2.—Design for Use with RC Couplings Throughout 


By 5. 


lL. a previous article’ the writer described experi- 
ments with junction transistors. At that time the 
only transistors available in this country were 
imported from the United States of America. It was 
therefore principally a matter of economics to design 
an amplifier with a maximum possible overall gain 
using the minimum number of transistors. Recently, 
British-produced junction transistors have been made 
available in experimental quantities, and the present 
dissertation gives the results of some experiments 
with the Mullard transistors Type OC10, OC11 and 
OC12. The OC10 transistor is a 

low-noise p-n-p type unit for use 


KELLY * 


obtained. This may be defined as (1) under normal 
working conditions the current of the n-p-n transistor 
will be negative of the corresponding electrode cur- 
rent of the p-n-p, and (2) the polarity of an input 
signal will be opposite in each transistor with the 
same increase of output current. Under small signal 
conditions the equivalent circuits of the two types 
of transistors are identical; the major advantages to 
be gained by using these symmetrical circuits is in 
the biasing arrangements, in that if the first transistor 
(say n-p-n) is stabilized the succeeding stage (p-n-p), 
which is d.c. coupled to it, is also 
stabilized. This results in a con- 


in the initial stage, the OC11 is an 
intermediate amplifying unit, and 
the OC12 is for use in the output 
stage. In common with other 
types of germanium transistors 
they are temperature sensitive and 
the parameters are subject to the 
normal amount of spread. The 
temperature limitation is 45 deg C 
and in the writer’s experience no 
germanium transistors, either 


siderable economy of components 
and at the same time makes for 
very stable operation. 

Circuit Requirements. — The 
amplifier previously described 
suffered from two disadvantages : 

(1) The miniature transformers 
used had, of necessity, a poor low- 
frequency response due to the 
small amounts of iron and copper. 


American or British, currently 
available for civilian use will with- 
stand temperatures much in excess 
of 45 deg C at 95-97 per cent 
humidity for any period of time. 
The fact that home-produced transistors were avail- 
able at something less than a king’s ransom encouraged 
the writer to construct a second amplifier which would, 
as far as possible, eliminate the defects of the original 
unit. 


Cascading Transistors.—Transistors can be used 
in either earthed base, earthed emitter or earthed 
collector configurations, and when several stages are 
connected together the overall power gain will be a 
function of the individual circuit arrangements. There 
are nine combinations for two transistors. In practice 
the most efficient arrangement is earthed-emitter to 
earthed-emitter, which results in high voltage, cur- 
rent, and power gains. The earthed-base to earthed- 
emitter is a second best for power gain, but the input 
impedance is usually fairly low. The third best 
arrangement is earthed-collector to earthed-emitter; 
it has good voltage and power gain, and the very high 
input impedance is advantageous for use with crystal 
microphones, pickups or other high-impedance 
devices. The other combinations are seldom used 
in practice, but when both n-p-n and p-n-p junction 
transistors are available, unique circuit arrangements 
will be possible; by cascading n-p-n and p-n-p 
units together complementary symmetry can be 

* Cosmecord, Ltd 
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Fig. |. 
circuit. 
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This in itself is not a disadvantage 
for hearing-aid amplifiers in 
which bass cut is deliberately 
introduced, but for other applica- 
tions it could prove a _ serious 
obstacle. The solution is to use 
(a) larger transformers with their attendant disadvan- 
tages of increased weight, volume and cost, or (b) 
RC coupling which requires more transistors. The 
final solution will be determined by the ratio of tran- 
sistor to transformer cost, availability and space con- 
siderations, and strictly comes under the heading of 
Production Engineering. 

(2) Variation of individual transistor parameters. 
This is a serious problem, especially in the output 
stage. If the base resistor (we are now assuming 
earthed-emitter circuits) is adjusted to give a collector 
current of, say, 2mA with a particular transistor, 
it will be found that the collector current will vary 
from about 1.4 to 4mA with different transistors, 
due principally to the variation in base current of 
individual transistors. If steps are not taken to 
reduce this variation, provision must be made for 
varying the base resistor for each individual transistor, 
with all its complications of maintenance and ser- 
vicing. The same is true of the early stages, although 
to a lesser extent. 

In order to use transistors successfully the maxi- 
mum effective variation of gain and collector current 
at a given supply voltage should not exceed 10 per 
cent for a change of any individual transistor. In 
other words, taking the top and bottom limits for a 
particular type of transistor, they should be success- 


earthed-emitter 
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fully interchanged with a variation of collector 
current and gain not exceeding +10 per cent. 

d Emitter.—The collector current is almost 
independent of collector voltage and is determined 
by the emitter current; the emitter current in turn 
is determined by the bias applied to the base. The 
problem then resolves itself in rendering the circuit 
constants independent of transistor variations, and the 
simplest way of doing this is the application of 
negative feedback. ‘This is most easily obtained by 
fitting a resistance between the emitter and earth’. 

The base voltage in the circuit of Fig. 1 is con- 
trolled by the potential divider R, and R,, the emitter 
current by R,, output being taken across R,. The 
collector current and load impedance will be specified 
on the transistor data sheet, and the value of R, will 
be determined by the ratio of stabilization required. 
This has been provisionally set at +10 per cent. 

To meet the above stability specification in the 
output stage, R, should be of such a value that 
approximately 30 per cent of the available supply 
voltage is dropped across it, and the value of 680 ° 
is about right. R, is the d.c. resistance of the load 
impedance and it is usual for insert telephone 
receivers to be fed directly from the output transistor 
rather than from a transformer. These telephone 
receivers have a polarized connecting plug in order 
that the magnetizing current will always be in the 
correct direction, a d.c. resistance of about 300 2 and 
a nominal impedance at 1,000 c/s of between 1,000 
and 1,2502. 

The type OC12 transistor requires a collector 
current of 2 mA for a collector to emitter voltage 


2 See “ Transistors,” Part 6, by Thomas Roddam, Wireless World, 
July, 1953. 


Fig. 2. (Left) Earthed- 
collector circuit with 
output taken from 
emitter, used as an 
impedance transform- 
ing device. 


Fig. 3. (Below) Varia- 
tion of input 
impedance with out- 
put load in the circuit 
of Fig. 2. 


200K 1) 


100k {1} 


of 2.4. Under these circumstances the power output 
will be 2 mW. It will be seen that the total battery 
voltage to provide this will be 4.5, of which 1.5 will 
be dissipated across R,. The base potential is 
obtained by R, and R, (33 k© and 47 k‘2) and they 
should be so proportioned that the base potential is 
substantially the same as the emitter potential (this 
being obtained from R, and the emitter current). 
Ideally, changing current should not affect the base 
potential, but this would require impossibly low 
values of resistance, and the increase in current drain 
is not justified by the slight increase in stability 
against the values quoted. Additionally, R, and R, 
(in parallel) are also in parallel with the a.c. input 
impedance of the stage and in the interest of maxi- 
mum gain should be made as high as possible. 
Because the voltage across R, is in phase with the 
input voltage, severe degeneration will take place and 
the gain of the stage will be reduced from approxi- 
mately 26 db to 10 db. R, is therefore bypassed to 
a.c. by means of a condenser C, its value being made 
so large that the total impedance is negligible over 
the operating range of frequencies. 

In a practical case six OC12 transistors had a 
nominal collector variation of 1.4 to 4 mA at 3 V 
emitter-to-collector potential when the base was fed 
through a 0.5 m?) resistance; with stabilization the 
variation in base current was 36-42 “A, and the 
variation in collector current 1.85 to 2.1 mA. The 
1,000 c/s gain was within the limits of 23-26 db with 
C equal to 6 »F. The input impedance of the stage 
was 12,000 {2 without the bypass condenser and 
4,000 © with it. 

The treatment for the preceding stages is the same, 
except that the emitter load resistance is adjusted to 
a value equal to that of the collector load resistance. 
If more gain is required for a given battery potential 
the emitter load resistance can be reduced (this will 
of course require an alteration in the value of the 
potential divider R, and R,) but the increased gain 
will be obtained at the expense of stability. OC11 
transistors were used in these stages and their opti- 
mum load impedance is 20,000 {2. It will be seen 
that the transistors T2 and T3 of Fig. 4 will not be 
working into their optimum load. Thus the power 
gain will be reduced below optimum by about 7 db, 
but, as stated before, this reduction in gain must be 
balanced against the increased cost of coupling 
transformers. 

Earthed Collector—The input impedance of a 
transistor in the earthed-emitter configuration is quite 
low, usually between 800 and 4,000 2. If the 
amplifier is to be used with a high-impedance input 
a matching network must be used. A transformer 
will give optimum power transfer, but a resistance 
network is more simple and less costly, and also very 
wasteful in gain. Crystal microphones specifically 
designed for use with transistor hearing aids have a 
source capacity of approximately 2,000 pF, and if the 
a.f. cut-off —3 db point at 750 c/s is accepted the 
input impedance of the amplifier should be of the 
order of 100,000 ©. This value can easily be obtained 
by feeding the earthed-collector transistor into an 
earthed-emitter stage. The earthed-collector tran- 
sistor behaves in a manner somewhat analogous to 
a cathode follower valve and can be used successfully 
as an impedance transforming device. Fig. 2 shows 
the basic circuit, in which degeneration is obtained 
by means of R,. R, and R, are in parallel with the 
input impedance. Fig. 3 shows the variation of input 
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MAGNETIC INSERT 
RECEIVER 


(300 + / 1,000 ) A 


Fig. 4. 
d.c. working capacitors, 


impedance against load impedance of this network, 
the effects of R, and R, being neglected. 

In the practical circuit (T1 of Fig. 4) direct-current 
stabilization is employed as in earthed-emitter cir- 
cuits. The voltage gain is very near unity, particu- 
larly when the supply voltage is made fairly high 
8-10 V). Feedback is applied from the emitter to 
the base voltage divider to decrease the shunting effect 
of the divider. With selected transistors, an input 
impedance of 0.75 m© hus been obtained in the 
audio range, although this input impedance is a 
function of frequency, decreasing with increasing 
frequency. Decreasing the load resistance will 
decrease the voltage gain, the internal transistor feed- 
back, and also the external feedback of the voltage 
divider via C, of Fig. 4, and with the output short- 
circuited the input resistance is of the order of 200 °. 

Practical Considerations.—Fig. 4 shows an experi- 
mental amplifier made in accordance with the above 
philosophy. It consists of one earthed-collector and 
three earthed-emitter stages. D.C. stabilization is 
obtained by means of resistances in the emitter cir- 
cuits R,, R,, R,, and R,,. The overall gain was 
measured on the set-up shown in Fig. 5. With a 
supply of 4.5 V, the gain figures obtained are plotted 
in Fig. 6, curve A being the power gain when the 
amplifier was fed from a source resistance of 100,000 2 
(R of Fig. 5) and fed into a 1,000-{) insert telephone 
receiver. Curve C used the same input conditions as 
A, but with a 10-henry choke (d.c.R=300 2) shunted 
with a 1,000 © resistance. Curve B was with the 
amplifier fed from a condenser of 2,000 pF (C of 
Fig. 5). When used as a hearing aid with a crystal 
microphone the overall air-to-air gain of D, Fig. 6, 
was obtained. This compares quite favourably with 
equivalent valve units. 

If further treble cut is required it is best to apply 
it by means of a condenser across VR, and extra bass 
cut can be obtained by reducing the values of C,, C, 
and C,. The overall noise of the amplifier was not 
measured, but when listened to against a standard 
valve hearing-aid unit of comparable gain, the noise 
was of the order of 8-10 db worse, and was equivalent 
to an ambient noise at the microphone face of about 
40 phons. 
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Experimental four-stage transistor hearing aid with RC coupling throughout. 


C.-C, inclusive are miniature 8 uF, 6-V 


Desirable additions to the amplifier for hearing-aid 
use would be automatic gain control. The overall 
gain is a function of the supply voltage and reducing 
this to 3 V reduces the gain by approximately 8 db, 
and increasing it to 8 V increases the gain by approxi- 
mately 12 db. 

The circuit is completely stable and no undue pre- 
cautions were necessary in the layout, the system 
being laid on a small tag board almost identical in 
form to the circuit shown in Fig. 4. The transistors 
are provided with long leads to enable them to be 
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Fig. 5. Schematic diagram of apparatus for measuring 
circuit gain. 
400 
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Fig. 6. Results of gain measurements made under conditions 
described in the text. 
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soldered directly into the circuit and manufacturers 
state that a thermal shunt must be used if this is 
done. 

After the writer had wrecked two transistors, due 
presumably to an imperfect shunt, it was decided 
to use miniature valve sockets instead, the length of 
the transistor leads being cut to approximately 4in. 
This is a much more satisfactory proposition, because 
the transistors can be quickly plugged in and out 
for test purposes, and there is no danger of the tran- 
sistor being damaged when circuit modifications are 
made. Occasionally a transistor was plugged in the 
wrong way round. This was immediately apparent 
by loss of gain, but no irreparable damage seems 
to have been done to them, both noise figures and 
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External view of 
the I2-channel 
television tuner 


overall gain being normal when the transistor was 
reconnected correctly. 

Since these experiments were completed we have 
been informed that the transistors OC10, OC11 and 
OC12 will be superseded in the near future by glass- 
encased, hermetically sealed transistors, types OC70 
and OC71. These are germanium-type p-n-p tran- 
sistors, and whilst the temperature limitation of 45 
deg C will still apply, they should be proof against 
humidity, and give satisfactory service under tropical 
conditions. Additionally, the signal-to-noise factor 
has been considerably improved. The design para- 
meters are somewhat different from those of the 
previous types and may call for modifications in the 
values of components shown in Fig. 4. 


12-Channel 


Television Tuner 


Covering Bands I and III 


am tuner, which is being fitted to the current pro- 
duction Pye sets, gives 12 channels with switch selec- 
tion. It comprises a signal-frequency amplifier and a 
frequency changer and provides an output at inter- 
mediate frequency. Five of the 12 switch positions 
are for Band I and seven for Band III. There is 
actually room in Band III for eight channels and pro- 
vision is made for the missing channel to be at either 
end; that is, by an adjustment, the tuner can be made 
to cover channels 1-12 inclusive or 1-5 and 7-13. A 
trimmer, with its control knob mounted concentrically 


I 


Fig. | 


Simplified circuit diagram of the Pye two-band television tuner. 
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with the switch knob, is provided in the oscillator 
circuit. 

A simplified circuit diagram of the tuner is shown 
in Fig. 1. A double-triode cascode r.f. stage is used 
with a PCC84 valve. This is well known to be advan- 
tageous from the point of view of signal/noise ratio, 
because valve noise is inherently less with a triode 
than with a pentode, other things being equal. 

The first section V, is used as a neutralized earthed- 
cathode stage. The valve capacitances Cya and 
Cox (supplemented by the adjustable C,) form two 
bridge arms and C, and C, form the other two. The 
switched coil L, is across one diagonal of the bridge, 
and the anode-cathode path of the valve is across the 
other, so that the two are quite effectively isolated. 

The input signal from the aerial is brought in by a 
coaxial feeder to the transformer T, which functions on 
all bands. Its secondary is connected across the tun- 
ing coil which is switched for channel selection. 
Actually, all coils are connected in series and the 
selector-switch arm short-circuits the unwanted coils. 
The arrangement for the input tuned circuit is shown 
in detail in Fig. 2; the numbers against the switch 
contacts are the channel numbers. 

On channel 12, the coil L’ is the only one in circuit. 
It actually is a coil, for it has some five turns of wire 
and is nearly three-quarters of an inch long and a bit 
over one-eighth of an inch diameter. It tunes to 
around 200 Mc/s with the circuit stray capacitance. 

For channel 11, 5 Mc/s lower in frequency, the 
switch is in position 11 and the inductance L” is added. 
This is only an incremental inductance to shift the 
frequency a matter of 5 parts in 200; the required 
change of inductance is of the order of 1 part in 80 
and is exceedingly small. The inductance of a piece of 
wire joining adjacent switch contacts is too great! 
L.” is provided by such a short-circuit between contacts 


with an additional parallel loop of wire, movement of 


which acts as a pre-set inductance control. The other 
incremental “coils” for channels 6-10 are similar, 
since each has to shift the resonance frequency by 
5 Mc/s. 

Loading coils are used for the lower frequencies of 
Band I and are relatively very large, especially the one 
between contacts 5 and 6 which has to lower the fre- 
quency from some 180 Mc/s to 66Mc/s. The re- 
maining Band I coils are smaller than this for, again, 
they must shift frequency in 5-Mc/s steps, but they 
are a good deal bigger than on Band III and increase 
as the frequency gets lower. They are, in fact, actu- 
ally coils. The resistor R, is the d.c. grid-return path 
of the valve and R., provides damping for channel 1 
only. 

Returning to Fig. 1, the anode of V, is connected to 
the cathode of V, which functions as a triode earthed 
grid stage. This is the valve which provides the 
rf. gain. It has a very low input impedance, being 
fed at the cathode, and so the first valve gives about 
unity gain only. The first valve is more an impedance 
converter for feeding the second valve than an ampli- 
fier. V, and V, must be considered together as form- 
ing a single amplifier stage. 

The coupling to the frequency changer comprises a 
top-end capacitance-coupled pair of tuned circuits L 
and L,. The physical arrangement of this circuit is 
basically the same as in the case of L,. There are 
basic inductances for channel 12 and the switches add 
incremental inductance for the lower-frequency 
channels. There are differences of detail, however; 
the damping resistors are not the same, additional 
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Fig. 2. Coil switching details of the aerial coil L, of Fig. |. 


coupling capacitance is brought in for Band I and 
certain individual sections of inductance are short- 
circuited to prevent unwanted absorption. 

The mixer V, is the pentode section of a triode- 
pentode PCF80, the oscillator voltage being fed to the 
grid through C,. Its anode coil is tuned to the inter- 
mediate frequency; it acts as step-down auto-trans- 
former to match a coaxial cable which carries the if. 
signal to the i.f. amplifier on another chassis. 

The oscillator is a triode V, operating above the 
signal frequency. The same basic switching arrange- 
ment is used for L,, but the basic inductance L, for 
channel 12 is slightly different. It is tapped for the 
connection of a trimmer, which is a user control, 
and it has an adjustable slug by which the inductance 
can be readily adjusted by a screwdriver from outside 
the tuner. 

This is done in order to permit a change to be made 
in the precise channels selected on Band III. By the 
adjustment of L,, the oscillator can be shifted in fre- 
quency by 5Mc/s—one channel—so that the top 
channel can be made 12 or 13 as required. On Band 
III all channels are similarly affected and so, accord- 
ing to how L, is set, the Band III channels are 6-12 
or 7-13. The change is not enough to affect Band I 
appreciably. No change is made to the signal-fre- 
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quency circuits, for they are flat enough to cover two 
channels. 

The signal circuits are heavily damped by the valves 
and must, in any case, be wideband. The attainment 
of low losses is not a matter of great importance, there- 
fore, and ordinary switch wafers are used. In the 
oscillator, however, losses are much more important 
and here a ceramic switch wafer is employed, and the 
coils are of a more robust design. 

The unit is extraordinarily compact and the basic 
box measures only 4)sin. deep x 3in. high x 2/¢ in. 
wide. Overall, the behind panel space need not 
exceed Sin. deep x 6in. high x 27s in. wide. 

It is being fitted to the current Pye sets, as a unit 
separate from the main chassis. It is fixed to the side 
of the cabinet with the concentric controls coming out 
through the side. The rest of the receiver is conven- 
tional save that it starts with the r.f. amplifier and in- 
cludes no rf. or oscillator circuits. 

The tuner can be fitted to certain existing Pye re- 
ceivers—in the main, models for some two years back. 
This entails certain alterations, because the r.f. and 
frequency-changer circuits must be rendered inopera- 
tive. 

The form of aerial necessary for two-band operation 
cannot, of course, be settled until a good deal more 
information is available about the siting of the stations, 
their power, and whether their radiation will be polar- 
ized vertically or horizontally. Probably several 
different forms will be needed to suit different receiv- 
ing conditions. In the design of this tuner, it has been 
envisaged that whatever the form of the aerials and 
their feeder systems, they will be junctioned to a 
common feeder before the input so that the input will 
come in on a single cable. In some cases, quite 
separate aerials may be used for the two bands with 
separate feeders joining in a junction box near the set. 


In others, a combined aerial with a single feeder may 


be enough. This lies in the future and the most suit- 
able form of aerial can hardly be settled until con- 
siderable experience has been gained under operating 
conditions. It is not, however, a matter which affects 
the tuner. The design which has been adopted enables 
any form of aerial system to be employed. 


British Bases 


Valve 

ON looking through the latest edition of the British 
Standard on valve bases (B.S. 448: 1953) it comes as 
something of a shock to discover that there are at least 
25 different types of bases in existence in this country, 
all with standard B.V.A. numbers like BSA and B7G. 

From a purely superficial point of view, the Standard 
is worth studying, if only to discover what exactly are the 
rare birds that go under such unfamiliar names as B4F, 
BSD and B1I1A. It has a more serious purpose, however, 
which is given by the B.S.I. as “to schedule the agreed 
physical requirements for valve bases, caps and holders 
necessary to ensure both a good mechanical fit and a 
satisfactory electrical contact between mating parts.” 
Drawings and tables of dimensions are given for each 
base type. 

B.S. 448:1953 (“Electronic-Valve Bases, Caps and 
Holders ”) brings up to date the 1947 version of the-Stan- 
dard. It is issued in loose-leaf form in a binder so that 
new additions and amendments can be put in as they are 

ublished. It can be obtained from the British Standards 
nstitution, British Standards House, 2, Park Street, 
London, W.1, price £1 2s 6d 
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ALL-TRANSISTOR HEARING AIDS 


FOUR stages with resistance coupling are used in the 
transistor version of the Multitone “Selector” hearing 
aid. The transistors are of the glass-sealed junction type, 
and a sensitivity comparable with a valve hearing aid is 
provided with a crystal microphone and a magnetic ear- 
piece wound to match the output impedance. 

The total current consumption is 2.5mA from a single 
1.5-V dry cell. Maximum power output is ample for the 
majority of cases, though less than with some valve hear- 
ing aids. Consequently, overload distortion must be 
guarded against, and to this end automatic volume con- 
trol is incorporated, with three degrees of control and an 
“off” position. This arrangement gives complete 
freedom from irritating percussive effects, together with 
quality of reproduction which is better than that which 
one expects from a valve hearing aid. 

Deliveries in the home market will increase as more of 
the glass-sealed junction transistors become available. 

In the “ Transitron” hearing aid, made by Bonochord, 
48, Welbeck Street, London, W.1, there are three trans- 
former-coupled transistor stages. The power output 1s 
variable, according to the number of battery cells used. 
Total current consumption is 2mA for 1.5V and 7.6mA 
for 4.5V, and according to the maker’s figures the 
maximum air-to-air gain is 70db. Separate on-off and 
volume controls are provided and the polished stainless 
steel case measures 3}inX2}inxjin. The weight 
ineluding battery is 430z 


Multitone * trans- 
istorized’’ **Sel- 
ector’’ hearing aid. 


Bonochord ** Trans- 
itron’’ all-transistor 
hearing aid. 
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BRITISH MADE 


BRIMAR 


VALVES 


More reliable 


Brimar's long experience in the manufacture of 
special quality TRUSTWORTHY valves is now 
being reflected throughout the entire Brimar 
range. 


Improved production methods, new and better 
assembly jigs, tighter control on the composition 
of materials, and the closer supervision of vital 
processes have resulted in valves with more 
uniform characteristics, greater mechanical 
strength and a higher standard of reliability 
as shown in the I2AT7. 


than EVER! 


The I2AT7 is a very reliable frequency 
changer and is widely used in modern 
VHF and UHF com- 


TV receivers, 
munications equipment. It is 
frequently employed in industrial equip- 
ment, computors, navigational aids and 


test equipment. 
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Receiver 


By J. L. OSBOURNE 


Three-Valve Circuit with Amplified A.G.C. 


‘ow article describes a smail t.r.f. receiver with a 
number of unusual features. It has high sensitivity, 
giving the standard output of 50 mW for an input of 
70 «V modulated at 400 c/s to a depth of 30 per cent. 
This and the selectivity are adequate for the inter- 
ference-free reception of a number of Continental 
stations in the London area in daylight. The set has 
an effective amplified a.g.c. circuit, and for a given 
gain-control setting the output volume from Hilversum 
on 402 metres is almost equal to that from the London 
Home Service transmitter. The volume control 
adjusts the input to the audio amplifier stages in the 
conventional manner, but in addition controls the 
degree of negative feedback, removing it entirely at 
the maximum setting. 

Three B7G-based valves are used, a 6F33 as 
r.f. amplifier, a 6F12 as audio voltage amplifier and 
a second 6F12 as output valve. The detector is a 
crystal diode, the d.c. output of which is amplified 
by the first audio amplifier, and is then applied to 
the suppressor-grid of the r.f. amplifier to give a.g.c. 
The circuit was described by S. W. Amos and G. G. 
Johnstone on p. 417 of Wireless World for October, 
1951. 

One disadvantage of conventional r.f. amplifiers 
with grid and anode circuits resonating at approxi- 
mately the same frequency is that the maximum gain 
available without instability is limited by the anode- 
grid capacitance of the valve and, in fact, it is often 
impossible to take full advantage of the high mutual 
conductances of valves and high dynamic impedances 
of tuned circuits for this reason. A numerical calcula- 
tion will make this clear. The 6F33 has a mutual 
conductance of 4-3 mA/V and the dynamic impedance 


of the tuned circuits used in this receiver is approxi- 
mately 300 kQ at 1 Mc/s. The gain of a 6F33 with 
such a value of anode load is given approximately by 
A = gRa 4-3 10-4 300 10° 1300ap- 
proximately. The maximum gain available from the 
valve without instability is given by 

e ] 


wC, Ry 

in which C,,, is the anode-grid capacitance of the 
valve. This expression applies when the valve has 
identical tuned circuits in anode and grid circuits. 
For the 6F33 the anode-grid capacitance is 0-01 pF. 
Substituting for C,, and R,, the maximum gain 

available without instability at 1 Mc/s is given by 

2 

6:284 10° 001 x 10-** 
100 times approximately. 


Thus the valve is capable of more than 10 times the 
maximum gain which the anode-grid capacitance will 
allow. The full gain cannot be realized in practice, 
and since C,, may possibly exceed 0-01 pF in a 
practical layout, it may be impossible even to achieve 
the calculated gain of 100 times without encountering 
sideband cutting due to regeneration if not actual 
oscillation. 

This difficulty can be avoided and the maximum 
gain of 1,000 times realized with complete stability 
by the use of an aperiodic input circuit such as that 
shown in Fig. 1. The omission of the tuned circuit 
normally used in the grid circuit does not, in this 
instance, result in loss of selectivity because it was 
intended to use only two tuned circuits (a 3-gang 
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Fig. |. 


Complete circuit diagram of t.r.f. receiver with bandpass r.f. coupling and amplified a.g.c. 


Unless otherwise stated, 


resistors are rated ati. W. Alternative valves to the 6F12 are 6AM6, Z77, EF9! and 8D3. 
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tuning capacitor being considered too large for a 
midget receiver) and they are employed as a bandpass 
filter coupling the r.f. stage to the detector. The 
voltage gain normally obtained between aerial and 
r.{. grid is, of course, lost, but this is made good by 
the high gain now available from the r.f. stage. The 
only disadvantage of the untuned input circuit is the 
possibility of cross-modulation at the grid of the r.f. 
stage. Because of the absence of any voltage step up 
between aerial and r.f. grid this danger is not so 
serious as might be imagined. Most r.f. pentodes will 
accept inputs of an appreciable fraction of a volt 
without serious non-linearity, and it is unlikely that 
inputs larger than this will be obtained unless the 
receiver is situated very near a high-power trans- 
mitter. In such localities it is advisable to include a 
resistor (of say 470 chms) between the cathode of V1 
and the junction of C, and R, to improve linearity 
by current feedback. Normally, however, this 
resistor is unnecessary and it is omitted from Fig. 1. 

A 6F33 was chosen as r.f. amplifier because it has 
a very short suppressor-grid base (approximately 
7 volts for a screen-cathode potential of 150 volts) 
and a reasonably high mutual conductance (4-35 mA/V) 
permitting high stage gain. The operating conditions 
for the valve must be chosen with care to avoid 
exceeding the maximum safe screen dissipation 
(0-8 watt) when the receiver is tuned to a strong signal 
and the cathode current goes wholly to the screen grid. 
It was decided to operate the valve with 150 volts 
between screen and cathode and at 5mA cathode 
current. These conditions are obtained by choosing 
the values of R, and R, to give 100 volts positive on 
V1 grid. The cathode potential automatically takes 
up a potential slightly in excess of this value and, since 
the total external cathode resistance is 20k, the 
cathode current is approximately 5mA. The cathode 
potential of approximately 100 volts is a suitable 
maximum value for application to V2 screen. The r.f. 
input is applied to V1 grid via C,, the value of which 
is chosen to give good r.f. transfer but to give great 
attenuation to 50 c/s signals from the aerial; such 
signals would be transferred to V2 screen by cathode 
follower action to give hum in the receiver output. 

L, and L, are the two tuning inductors ; to obtain 
high gain these must have a high dynamic resistance. 
Dust-iron cores of the fully-shrouded type (Fig. 2) are 
used (Neosid Type 10D) and are wound with 57 turns 
of 9/45 Litz wire to give an inductance of 160 »H. 
This gives a dynamic resistance of nearly 300 kQ at 
1 Mc/s, corresponding to a Q value of approximately 
300. There is, of course, no reason why commercial 
coils of suitable inductance and Q value should not 
be used instead. 


Bandpass Coupling 

A number of experiments were carried out to 
determine a suitable method of coupling the two 
tuning inductors. ‘‘ Top-end’”’ and ‘‘ bottom-end ”’ 
capacitance coupling were both tried and rejected 
because of considerable variation in gain over the 


waveband. Mutual-inductance coupling was found to 
give substantially constant gain and was adopted in 
spite of some variation in passband over the wave- 
band. Attempts were made to obtain the necessary 
coupling by placing the coils in close proximity, and 
although it was found possible to obtain greater than 
optimum coupling in this way, the method had to be 
abandoned because the coupling was found to be 
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Fig. 2. Winding details of tuning inductors (L,, L.). 
largely capacitive (the dust-iron shrouds, being non- 
conductive, do not screen the coils against this form 
of coupling). Thus it was necessary to use additional 
inductors connected in series with each tuned winding 
to provide the required inductive coupling. It is 
necessary to place the tuning inductors some distance 
apart or to employ some form of electrostatic screening 
between them to minimize capacitive coupling. 

The coupling transformer consists of two windings 
each of 11 turns of 26 s.w.g. enamelled copper wire, 
one wound on top of the other and separated from 
it by two thicknesses of paper. The former is an 
Aladdin Type 5892 with a dust-iron slug suitable for 
medium-wave working. The slug is not intended for 
adjusting the degree of coupling in the bandpass 
filter but is left in the centre of the two windings 
L, and L, to give maximum coupling between them, 
as shown in Fig. 3. 

The detector is a crystal diode and to keep the 
damping of the second tuned circuit at a minimum 
it is series connected to the load circuit. Even so it 
was found necessary to tap the crystal at the mid- 
point of inductor L, to maintain adequate selectivity. 
At first a 1-M®© load resistance was used in parallel 
with C,, but this was later omitted because it was 
found that the reverse resistance of the crystal pro- 
vides an adequate discharge path for C, during 
negative half-cycles of the r.f. input. Needless to 
say the type of crystal should be chosen with care 
and preference should be given to those with a back 
resistance greater than 100k. The author used a 
B.T.H. Type CGIC. The output of the detector 
is applied to the grid of V2 via the coupling capacitor 
C,, and the gain control R, but C,, is connected 
in the low-potential end of R,. This arrangement 
does not affect control of gain and is adopted to ensure 
that the d.c. output of the detector is always applied 
in full to V2 grid, irrespective of the gain control 
setting. 

The crystal must be connected in circuit in the 
correct sense, i.e., so that the d.c. output biases V2 
positively. Unfortunately, there does not appear 
to be any agreement amongst the manufacturers 
about coding the connections of crystals ; it is usual 
practice to mark one end or to colour it red, but 
for some crystals this indicates the end which goes 
positive when the crystal conducts and for others 
it indicates the polarity of the e.m.f. which must be 
applied to the crystal to make it conduct. It is 
best to determine the correct connections by experi- 
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ment; the crystal should be so connected that the 
anode potential of V2 falls when a carrier is tuned in. 

V2 functions as first a.f. and a.g.c. amplifier ; to 
obtain high d.c. gain it is essential to keep the d.c. 
resistances in the cathode and screen-grid circuit 
low. The cathode resistor R, has a value of only 
220 ohms, which causes very little degeneration, but 
a suitable value of cathode bias is obtained, as in the 
sensitive t.r.f. receiver described by S. W. Amos 
and G. G. Johnstone in the November 1951 issue of 
Wireless World, by passing the cathode current of 
Vl through R,. The screen circuit resistance is 
low because it is fed from the cathode circuit of V1, 
the grid of which is connected to a resistive potential 
divider R,, R, across the h.t. supply. Thus V1 
behaves as a d.c. cathode follower in addition to an 
r.f. amplifier. The cathode of V1 behaves as a d.c. 
source with an internal resistance of 1/g,, (approxi- 
mately 250 ohms), but V2 screen is fed froma 10-k 2 
potentiometer R,, connected in the cathode circuit 
and thus the screen resistance for V2 screen varies 
somewhat with the setting of R,, rising to a maximum 
of approximately 2.5k2 when R, is at its mid-point. 
This value of resistance is unlikely to reduce the d.c. 
gain of V2 to any marked extent. The potentiometer 
R, is included to provide a means of adjusting the 
anode potential of V2 to the value giving correct 
a.g.c. performance. The adjustment should be such 
that the anode potential of V2 equals the cathode 
potential of V1 when there is no signal input to the 
receiver. The range of screen potential provided 


approximately 50 volts) should be sufficient to enable 
the correct performance to be obtained in spite of the 
differences in valve parameters likely to be encountered 
when V2 is replaced by another valve of a similar 
type 


It is common practice to have a small fixed degree 


of voltage feedback in the a.f. section of small receivers 
of this type. This improves frequency response 
and decreases harmonic distortion at the cost of 
decreased gain, but to avoid a serious loss in sensitivity 
the feedback has usually to be limited to perhaps 
6db. This limitation is unfortunate, because there 
is a considerable margin of gain in hand 
during local-station reception when feedback is 
most required. The ideal solution to this problem is, 
of course, to have a variable degree of feedback which 


Fig 3. Winding details of coupling transformers (L,, L,4). 
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can be set to maximum on strong signals and a mini- 
mum (or zero if desired) on weak ones. A separate 
control for this is undesirable, however, and in this 
receiver feedback and a.f. gain are simultaneously 
adjusted by the gain control. As shown in the circuit 
diagram the gain control R, is returned via Cy» 
not to earth but to a fixed potential divider R,,, 
R,, across the secondary winding of the output 
transformer. When the gain setting is low, the 
slider of R, is near the junction with C,, and nearly 
the whole of the voltage developed across R,, is 
applied to V2 grid to give feedback. On the other 
hand, when the slider of R, is near the junction with 
the crystal, a.f. gain is high and very little of the voltage 
across R,, reaches V2 grid, implying very little 
feedback. 


Feedback Adjustment 


The degree of feedback which remains when R, 
is set to maximum gain depends on the effective resis- 
tance of the crystal at audio frequencies. As the 
crystal is switched between conduction and non- 
conduction at radio frequency this resistance is 
somewhat difficult to assess but it is certainly small 
compared with R, (1M), and very little feedback 
remains when the gain control is at maximum. This 
can easily be demonstrated by short-circuiting R,, 
(to remove feedback entirely) when a weak signal is 
tuned in and R, is at maximum ; there is practically 
no change in audible output. The values of R,, 
and R,, must be found by experiment; they are 
chosen to give the largest degree of feedback compatible 
with stability at low settings of the gain control. 
The values used by the author were 470 ohms (R,,) 
and 37 ohms (R,,), but these depend on the constants 
of the output transformer. 

The transformer used by the author was a Goodmans 
Type 74/243. The values of R,, and R,, can easily 
be determined by replacing these resistors by a poten- 
tiometer and adjusting this, with the gain control 
at minimum, until instability occurs. Although 
instability usually takes the form of a supersonic 
oscillation, the onset is generally indicated by an 
audible “‘ plonk.’”” The potentiometer should be left 
a few degrees below the setting giving instability 
and the two “halves”? measured. From the ratio 
of these two readings the values of R,, and R,, can 
be calculated ; their sum should be at least 10 times 
the loudspeaker resistance. 

R.f. decoupling is carried out in the a.f. amplifier 
by capacitors C,, and C,,. C,, presents V2 with a 
very small load at r.f. frequencies (only 1600 at 
1 Mc/s) and C,, is connected between V3 anode 
and V2 cathode to give negative feedback which is 
negligible at audio frequencies but considerable at 
radio frequencies. The values of the two capacitors 
are so chosen that there is no obvious change in the 
high audio-frequency response of the receiver when 
the feedback is removed by operating the gain control 
to maximum. 

The output stage and mains unit are quite conven- 
tional. The ratio of the output transformer should 
be chosen to present V3 with an anode load of approxi- 
mately 20k, The mains transformer is a small 
type measuring 3 inches by 24 inches by 24 inches 
and having a single 6.3-volt winding. For rectifica- 
tion an EZ41 was chosen because of its small size and 
because it can withstand a high heater-cathode voltage. 
Thus all valves are operated from a common Lt. 
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supply. The value of the smoothing resistor is chosen 
to give a smoothed h.t. supply of approximately 250 
volts. For compactness, the two 32-uF smoothing 
capacitors are in a single can. 

Alignment of the receiver is extremely simple. 
It is necessary only to adjust C, and C, for maximum 
output with the tuning capacitor at minimum and an 
input at 1.7 Mc/s. The inductance of L, and L, 
should be adjusted for maximum output when the 
tuning capacitor is at maximum and the imput at 
550 kc/s, after which the high-frequency adjustment 
should be repeated. 

The potentiometer R, should be adjusted in the 
following way. Set R, to that end of its travel which 
gives minimum V2 screen potential and, with gain 
control at a maximum, tune the receiver to a very 
weak signal or to a “‘ quiet’’ spot on the band where 
only receiver hiss can be heard. Now advance 
R, slowly until the signal or hiss disappears. Leave 


AMATEUR COLOUR 


TELEVISION 


IN our February issue we reported that C, Grant 
Dixon, using home-constructed equipment, had suc- 
ceeded in transmitting colour television pictures over 
a closed circuit. We have now received more informa- 
tion on the technical details of the apparatus. As 
already stated, it works on the frame-sequential sys- 
tem, with rotating colour discs in front a the camera 
and receiving screen, and the scanning rate is 100 
colour frames per second or 33} complete pictures 
per second. The standard adopted is 150 lines, sequen- 
tially scanned. 

As the frame frequency is locked to the mains the 
two rotating colour discs are kept in synchronism 
with it by being driven by synchronous motors, The 
one at the transmitting end, which has 12 colour sec- 
tors, is run at 500 r.p.m. while the one at the receiving 
end, with six sectors, is run at 1,000 r.p.m. The trans- 
mitting motor can be made to slip out of synchronism 
temporarily for the purpose of phasing the colours 
correctly. There is also an arrangement for altering 
the phase of the frame synchronization with respect 
to the mains and hence to the transmitting colour disc. 
This enables the camera to be adjusted correctly so 
that each division between colour sectors on the disc 
always follows the scanning spot of the pick-up tube; 
the mosaic is then exposed to the next colour for the 
whole of the time between successive dischargings of 
the screen elements. 

Apart from the camera and monitor shown in the 
photographs, the apparatus includes a control rack 
which carries a timing unit, sync and blanking pulse 
generators, a unit for mixing these pulses with the 
video signal, a c.r.t. waveform monitor and a power 
supply unit. The timing unit produces pulses at 
15 oy and 100c/s which trigger the line and frame 
sync and blanking pulse generators respectively. As 
already mentioned, it is locked to the mains in fre- 
quency, but can be varied with respect to the mains 
in phase. 

Mr. Grant Dixon is the Chairman of the British 
Amateur Television Club. 
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R, at a setting just below that which causes the signal 
to vanish. 

The receiver is intended for use in the London 
area, where the Light programme is available on 
medium weaves, and has no long-wave band. The 
use of a single waveband leads to a simple circuit 
with no complications due to waveband switching 
and duplication of trimmers. It is hoped, however, 
in a note to be published later to indicate how a long 
waveband could be added to the receiver. This 
addition is by no means a simple matter. If the 
long-wave coils are coupled by the method employed 
between the medium-wave coils, the primary and 
secondary windings of the long-wave coupling trans- 
former require inductances of the order of 70 »H. 
It is difficult to wind two coils of this inductance 
value by hand on a small former of the type used for 
medium waves, and an alternative method of coupling 
is preferable. 


In addition to a pick-up tube and rotating colour disc, the 
colour camera houses a time-base chassis, a video amplifier 
and a ¢.r.t. view-finder. An anastigmatic camera lens 
(f.4.5) is mounted in the camera casing and optical focus- 
ing is controlled by moving the pick-up tube backwards and 
forwards on a pair of rails by a rack and pinion arrange- 
ment. Power supplies are in a separate unit. The receiving 
monitor unit (below) has a 5-inch electrostatic tube working 
at 3.3kV. The six-sector colour disc is driven at |,000 r.p.m. 
by a Magslip running as a syn- 
chronous motor. Miller-transitron 
time bases are used. 
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Most amplifier designers will have encountered 
the unfortunate man who has applied, say 20db 
of feedback to an amplifier which was producing 
5 per cent distortion and finds the distortion is still 
2 per cent. It is tempting, when asked what we 
can do about it, to reply in the words of Michael 
Finsbury “nothing but sympathize.” A _ rather 
more constructive attitude was adopted by R. O. 
Rowlands, in Wireless Engineer of June, 1953, who 
analysed the reduction of distortion by negative 
feedback in a moderately rigorous way. This analysis, 
however, still omits some significant factors and does 
not, in my view, lend itself to extension. In this 
article I propose to examine what the elementary theory 
of distortion reduction is; why it goes wrong, if it 
does go wrong, and how we can predict what will 
happen to the distortion in a particular amplifier 
when feedback is applied. I do not propose that 
you should sit down and calculate for days instead 
of carrying out a few measurements: on the other 
hand it is always useful to have calculated something 
similar in the past when you come to assessing the 
results of a particular experiment. We might follow 
Mahan and introduce the concept of a ‘“‘ calculation 
in being.” 


Before we go any further we must see just what 
the elementary theory of negative feedback predicts 
about the distortion. The amplifier, with a gain of 
A, has its gain reduced to A/(1 +A) by feeding back 
a fraction 1/8 of the output to the input. At any point 
inside the amplifier the signal level is the same, for a 
given output, whether feedback is connected or not, 
so that the distortion signal generated inside the 
amplifier is unaltered by feedback. Without feed- 
back we find this signal, which we can call d, in the 
output. With feedback connected we shall find a 
new value of distortion, say d’,, in the output. We 
feed back fd’, to the amplifier input, where it is then 
amplified, and appears as a term Afd’,. Then d’, 
(the actual distortion) = d, (the intrinsic distortion) + 
Afd’, (the distortion returned round the loop) and so 
d’, d,/(1 AB). 

The factor (1 As) is the gain reduction factor, 
and so we should expect to get an improvement of 
10 times for every 20db of gain that we sacrifice. Now 
we know that this does not happen in practice. 

Let us divide up the distortion we obtain in an 
amplifier into gross distortion and petty distortion. 
Gross distortion is the distortion produced by some 
discontinuity in a characteristic, a sharp change of 
some sort which we usually, though not necessarily, 
associate with overloading. Driving to cut-off, 
driving a pentode into the ‘“ bottoming” region, 
driving into grid current without special circuit 
arrangements, at the peaks of the signal something 
different happens and the low level conditions no 
longer apply. Grid current or cut-off need not 
produce a discontinuity, as we know from experience 
with push-pull Class B circuits, but the system 
must be designed to work into these special regions 
if no ill effects are to be obtained. Gross distortion 
is not necessarily associated with overloading, because 
a failure to fit the characteristics of a push-pull Class B 
pair will result in ‘“‘ cross-over” distortion, where 
there is a momentary “ flat”’ on the characteristic 
as we swing through the centre. This particular 
form of distortion is much more disturbing than 
overload limiting. 
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Distortion in 
Negative Feedback 
Amplifiers 


Points at Which Simple 


Breaks 


Theory 


Down 


By THOMAS RODDAM 


Gross distortion obeys the elementary theory for 
feedback amplifiers quite well, provided that you 
apply the theory correctly. The distortion is produced 
during short intervals of time when, shall we say, 
the grid of the output valve is positive with respect 
to cathode, grid current is flowing and the input 
impedance of the valve is, perhaps, 1,000 ohms. 
The preceding stage gives only a very small gain 
into such a load, so that the value of A which we 
must put into our equation is not the 1,000 (60db) 
we so blithely assume, but shall we say, about 10. 
For these quite arbitrary figures, and an assumed 
of 1/100, the quantity (1 As) is not 11, but 1.1. 
While the distortion is being produced there is 
virtually no feedback effect, because the amplifier is 
blocked off and the distortion sent back through the 
feedback network cannot get round to produce the 
expected cancellation. 

If we examine an amplifier working under these 
conditions by using an oscilloscope we can see fairly 
easily just what is happening. I have sketched it out 
in Fig. 1, which shows the simple sine wave limited 


(b) (4) 


Fig. |. Gross distortion. The sine wave (a) is distorted 
by the amplifier into the form (c) if there is no feedback, 
and into the form (b), which has a sharply defined flat top, 
if feedback is used. 
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equally at both peaks by an overloaded amplifier. 
When feedback is applied, the effect is to produce 
the rather clean flat-topped characteristic shown in 
Fig. 1, curve (b). It is not very difficult to calculate 
the way in which the total distortion increases with 
amplitude : all you need to do is to work out the area 
under the cap of the sine wave, because that is the 
actual ‘ distortion signal ’’ generated in the amplifier. 
If the amplifier clips one side only you can use the 
expression given on p. 303 of Reference Data for 
Radio Engineers (3rd edition) to calculate the individual 
harmonics. The diagram in Fig. 1 does illustrate, 
I hope, the way in which so long as the signal is 
below the knee of the characteristic the feedback 
keeps it sinusoidal, and then, well it just can’t go 
any further. 

Those readers who have some experience of speech 
clipping circuits may wonder why we should concern 
ourselves overmuch about this effect, because on 
speech a characteristic of this kind has little influence, 
at any rate if we think mainly of intelligibility. I 
have discussed this in these columns previously, but 
I must just remind you that if a second much higher 
frequency is present at a lower level it will be sup- 
pressed during the “‘ flat.’ The double bass will 
modulate the ocarina, and instead of the pure, and 
very dull, tone of the latter we shall have a muddy 
product tone. 

The effect of feedback on gross distortion is seen 
to be small, and if distortion is plotted 2s a function 
of output level, which it always should be, the dis- 
tortion rises so quickly, because the output can 
hardly rise at all, that measurement errors play a very 
great part in fixing the shape of the curve. More- 
over, the distortion should be divided by the predicted 
sine wave output, which you cannot measure any- 
way. 


Calculating Distortion 


The reader is no doubt exclaiming, to himself I 
hope, that he never overloads amplifiers, but that 
even in his safely underloaded amplifier the theory 
is not exact. We must, therefore, turn our attention 
to the petty distortion. I shall assume first of all 
that all the distortion originates in the last valve of the 
amplifier and that this valve is a 6AG7. The choice 
of this valve is dictated by the fact that it is the only 
large valve for which I can find curves of mutual 
conductance as a function of bias. From the curve 
shown in Fig. 2 we can estimate that gross distortion 
is likely to occur beyond about — 7.5 volts, so that 
we might choose — 3.75 volts, the point marked on 
the curve, as our working point. We can calculate 
the distortion which this valve will produce, by a 
method which has already been described in Wireless 
World (June 1951). The second harmonic distortion 
depends on the average slope of the g,,, —e, characteris- 
tic, and for the curve shown the level of second har- 
monic below the fundamental will be 


9 
20 log 2 + 18 15.5 db. 


The third harmonic depends on the amount of 
** sag”? at the working point, and is 


y 
20 log + 22 = 26.4db. 


It may seem that the distortion, which is well over 
10 per cent, hardly merits the name of petty distor- 
tion, but this distortion is due solely to the smooth 
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curvature of the valve characteristic, and I have taken 
the extreme values just in order to make the errors 
in reading the curve less. 

Let us now apply some feedback to the amplifier 
containing this valve. Since the rest of the amplifier 
was assumed to be linear, the grid voltage axis, with a 
suitable change of scale, could be the signal axis at 
any point in the amplifier. So we need not worry too 
much about scales. The easiest way in which the 
feedback can be applied, for calculation purposes 
anyway, is as current feedback. This will reduce the 
effective mutual conductance by an amount depending 
on the feedback applied. If the feedback is simulated 
by, or even produced by, a resistance in the cathode, 
the effective mutual conductance g’,,, is 

1/(Ry + 1/8m) 

At the selected working point we have g,, = 9mA/V: 
let us assume that g’,, is to be 0.9mA, giving us 
20 db gain reduction. Then R, must be 1,000 ohms. 
In Fig. 3 I have constructed a curve of g’,, — e,, using 
the equation above. From this curve we can calculate 
the distortion, with feedback applied. The result is 
that we have 

second harmonic 


0.9 
D 4 
20 log 027 18 
third harmonic 
0.9 
20 log 01 + 22 = 41 db down. 

From these results we see that the gain reduction 
of 20db is accompanied by only 13db of second 
harmonic reduction and 14.6db of third harmonic 
reduction. Also, though I don’t intend to calculate 
this, the characteristic shown in Fig. 3 indicates quite 
clearly that higher-order harmonic terms will be fairly 
pronounced. 

We have thus proved triumphantly exactly what 
you have always said: negative feedback is a bit of a 
swindle. Well, if you look at Fig. 3 you can see 
where we have gone astray. The valve maker tells us 
to work the valve at — 3 volts bias, and most of the 
distortion is contributed by the drop in g’,, which 


eg oe 


28.4 db down, 


(mA/V) 


REGION 
OF GROSS 
DISTORTION 


EFFECTIVE MUTUAL CONDUCTANCE 9, 


GRID VOLTAGE 


SELECTED 
WORKING POINT 


GRID VOLTAGE 
SELECTED 
WORKING POINT 
Fig. 2. 
of grid bias. E, 


Mutual conductance of 6AG7 valve as a function 


330V. E 150V 
Fig. 3. Effective mutual conductance g’,, with 20 db gain 
reduction due to feedback. 
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occurs beyond about — 6 volts. Let us say that it is 
the behaviour around — 6.75 volts which settles the 
distortion. Here the mutual conductance was 
4.5mA/volt, and feedback has reduced it to 0.8mA/volt. 
We have, indeed, only 15db of feedback in this regicn, 
and the distortion has gone down 13-15db. Con- 
sidering that I chose 6.75 volts because it was a 
thick line on the graph paper, with no faking, no trial 
calculations to find a ‘‘ good ” example, this agreement 
is remarkably close. 

We see from this example that the reduction of petty 
distortion is indeed equal to the gain reduction, 
provided that we consider the gain reduction in the 
distortion region. We have, perhaps, trespassed 
slightly into the region of gross distortion in our 
example, but the limits of this are much more clearly 
defined in Fig. 3 than they are in Fig. 2. 

This example was worked out for a single distorting 
valve, preceded by an unspecified number of absolutely 
linear stages. It is perfectly practicable to build up a 
composite g,,—e, curve for a number of stages by 
multiplying the appropriate values of g,, derived from 
a set of valve characteristics for the various types used. 
This would be especially useful in the particular case 
of a small triode driving something like a 50L6 and 
operating on 110 volts. The driving down of the 
triode grid, which lowers the mutual conductance, 
drives up the 50L6 grid and raises the mutual con- 
ductance here. With care, and luck, the two slopes 
can be balanced to give a reduction of the second 
harmonic. The effect of feedback on such a composite 
characteristic can be worked out by the use of a 
fictional cathode resistor. 


Screen Distortion 


Having now particularly described and ascertained 
the effcct of feedback on distortion, I must add that 
this is not nearly the whole story. We have shown that 
the theory, if correctly applied, gives the right answer, 
but are we sure the circuit is designed to enable the 
theory to be applied? One difficulty which often 
arises is the result of a weakness in the cathode feed- 
back circuit. It is very attractive to take feedback 
from the cathode of an output tetrode back to the 
cathode of the first valve of a three-stage amplifier. 
It is very tempting to return the screen directly to 
the positive supply, so that we can get the most output 
for the least supply voltage. When we do this, 
however, the screen current flows through the cathode 
resistance, so that what we feed back is not a voltage 
proportional to the current in the load, but a voltage 
proportional to the sum of the load current and the 
screen current. The screen current may be extremely 
distorted if the valve is being driven hard, and 
normally we shouldn’t mind, because the screen 
current does not flow through the load in most normal 
amplifiers. In the circuit of Fig. 4 we feed back this 
distortion current and thus introduce the screen 
distortion into the control grid circuit. Then we 
complain that feedback is not helping all it should. 
The remedy is, if we want this kind of feedback, to 
decouple the screen back to cathode as shown in Fig. 5. 
Then the signal current in the screen circuit is excluded 
from the cathode resistance. 

This decoupling is often inconvenient, so we decide 
to take our feedback from the valve anode, back to the 
preceding cathode perhaps. A new difficulty is 
sometimes encountered here, though it is apparent 
only in amplifiers of the highest quality. The swing at 
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Fig. 4. With this sort of circuit the voltage fed into the 
cathode of V! depends on (i, i,), not upon i, alone. 


_+ 


Fig. 5. By decoupling screen to cathode, i, does not flow 
through the feedback resistor, The voltage fed back 
depends only on i,. 


the output anode is usually of the order of 100- 
200 volts, and almost the whole of this appears across 


the feedback resistor. For cheapness and convenience 
a carbon resistor is used here: all heedless of their 
fate the little victims play. Carbon resistors are not 
absolutely constant in value, but depend slightly on the 
applied voltage. This voltage effect is sufficient to 
produce some distortion in some particularly high- 
grade circuits. Obviously, in an ideal feedback 
amplifier, with the gain equal to 1/8, any distortion in 
the feedback path becomes the limiting factor, and 
although I have never encountered this trouble myself, 
some American papers have recorded it. 

Are there any more gaps? One, usually trivial, is 
the additional feedback path through the power supply 
impedance. Another, the only one which comes to 
mind at the moment, is particularly important at the 
edges of the working band. We write down, very 
happily, the equation m = A/(1 + Af8), the equation 
d’, = d,/(1 + Ag). But what do we mean by A? 
Pretty obviously we must mean the gain at the 
harmonic frequency, which will certainly not be the 
same as the gain at the fundamental when we are 
dealing, in an audio-frequency amplifier, with fre- 
quencies above a few thousand cycles per second. 
Furthermore, there will be a phase angle associated 
with A, and the value of |1 A8| may be quite small, 
The harmonics will then actually be amplified by the 
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feedback and not reduced as we expected. 
simplest way of looking at this effect is a ‘“‘ swings and 
roundabouts "’ way: if you use feedback up in flatten- 
ing a poor frequency response, it is not available for 
reducing the distortion. Here it is not really the 
harmonic distortion which causes the trouble, but the 
intermodulation of high frequencies and general 
mud-production. 

At low frequencies a somewhat similar effect is 
observed in some closely designed amplifiers. If the 
signal fed back is not in the opposing sense to the 
input signal, it may be enough to overload one of the 
early valves in the amplifier. As a result, this valve 
is driven into the gross distortion region and although 
the feedback would be available at the harmonic 
frequencies if the fundamental were not present, the 
fundamental itself prevents the amplifier having - its 
proper amplification for harmonic reduction. Here, 
then, is another detail which must be watched if you 
want to be able to predict the performance of an 
amplifier with negative feedback. 

This survey of the problem of distortion in feedback 
amplifiers is not rigorous, not exact and probably not 
complete. It does, however, give some explanation 
of why the simplest calculation of distortion reduction 
breaks down, and the method suggested for calculating 
the distortion appears to provide reasonably good 
quantitative results without an excess of labour. The 
construction of an effective mutual conductance 


The 


characteristic is seen to give a rather simple way of 


determining a good working point and predicting the 
resulting distortion. Band edge effects require much 
more calculation and are outside the scope of this article. 
In this field, at any rate, if your measurements don’t 
agree with the theory, check them and be sure you 
have used the right theory. 


‘ , 
CLUB 
Brighton.—A series of talks on radio mathematics is 
being given to members of the Brighton and District 


NEWS 


Radio Club by E. Bannister. The club meets each Tues- 
day at 7.30 at the Eagle Inn, Gloucester Road, Brighton, 1. 
Sec.: T. J. Huggett, 15, Waverley Crescent, Brighton. 

Cleckheaton.—Both meetings of the Spen Valley and 
District Radio and Television Society in April will be 
devoted to transmitting topics. On the 7th H. Clegg 
(G3FX) will speak on the use of valves in transmitters 
and on the 2lst A. Smith, B.Sc. (G2BOO), will deal with 
transmitter design. Meetings are held at 7.30 on alternate 
Wednesdays at the Temperance Hall, Cleckheaton. Sec.: 
N. Pride, 100, Raikes Lane, Birstall, Nr. Leeds. 

QRP.—The council of the QRP Society (the word 
“ Research ” has been dropped from the title) has, in view 
of its growing overseas membership and the increasing 
use of v.h.f., amended its rules regarding power limita- 
tions. For v.hf. work the maximum power has been 
doubled—10 watts to the final stage of transmitters and a 
total h.t. consumption of 3 watts in receivers. Overseas 
transmitters will be permitted to use a maximum of 
20.watts. Sec.: J. Whitehead, 92, Ryden’s Avenue, Walton- 
on-Thames, Surrey. 

Wellingborough.—The Wellingborough and District 
Radio and Television Society is providing and manning a 
stand at the Hobbies and Careers Exhibition which is 
being held at the Drill Hall, Wellingborough from April 
20th to 23rd. Sec.: R. J. Henty, 6B, Silver Street, 
Wellingborough. 

Wolverhampton Amateur Radio Society has moved to 
new headquarters at Stockwell End, Tettenhall, where the 
club transmitter (G87A) is installed, The club meets on 
alternate Mondays. Sec.: H. Porter (G2YM), 221, Park 
Lane, Wolverhampton. 
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BOOKS RECEIVED 


Art and Science in Sound Reproduction, by F. H. 
Brittain, D.F.H. Acoustic and psychological principles 
involved in sound reproduction, leading to a series of 
designs for high-quality amplifiers pre-amplifiers and 
radio feeder units. Pp. 55; Figs. 35. Price 2s 6d. 
General Electric Company, Magnet House, Kingsway, 
London, W.C.2. 


Magnitude of the Radio Interference in the Television 
Band from Ignition Systems of Motor Vehicles, by A. H. 
Ball and W. Nethercot. Results of field strength 
measurements on a wide range of vehicles to determine 
the effect of suppressors in meeting the B.S.833 level 
of tolerable interference. Pp. 7; Figs. 4. Price 6s. The 
Electrical Research Association, Thorncroft Manor, 
Dorking Road, Leatherhead, Surrey. 


Information Theory, by Stanford Goldman. Survey 
of current knowledge written at a mathematical level 
suitable for first-year university students in_ electrical 
engineering. Pp. 385+xiii; Figs. 68. Price 50s. 
Constable and Ginnseey, 10, Orange Street, London, 
W.C.2. 

The Electronic Musical Instrument Manual, by Alan 
Douglas. Revised and enlarged edition giving up-to-date 
information on principles, with descriptions of repre- 
sentative commercially produced instruments. Pp. 221; 
Figs. 187. Price 30s. Sir Isaac Pitman and Sons, Parker 
Street, London, W.C.2. 


Commercial Literature 


Nickel Alloy Spring Materials with resistance to corrosion 
and non-magnetic properties. Descriptions of various alloys 
and tables of characteristics in a booklet from Henry Wiggin 
& Company, Wiggin Street, Birmingham, 16. 

Heavy-duty Relay, type C.03, 
d.c. up to 500V, and fitted with two 15-A and two 5-A 
changeover contacts. Leafiet from Besson & Robinson, 6, 
Government Buildings, Kidbrooke Park Road, London, S.E.3 


Complete Transmitters (and associated equipment) of 
various powers for broadcasting and communications, mobile 
and beacon use and unattended operation. A handsome, 
well bound and illustrated catalogue of 240 pages giving 
descriptions and specifications of the major products of The 
Gates Radio Company, 123, Hampshire Street, Quincy, 
Illinois, U.S.A 


for operating from a.c, or 


Sequence Timer for controlling a sequence of switching 
operations on mains circuits. It consists of a series of switches 
operated by cams (up to 120) geared to a synchronous motor. 
Leaflet from the Electrical Remote Control Company, 
— Works, East Industrial Estate, Harlow New Town, 

ssex. 


Solenoids for industrial use with maximum 
din to lin and pulls from 1 oz to 26 Ib. 
and dimensions in a brochure 
Cambridge Row, Burrage Road, 


strokes from 
Performance data 
from Oliver Pell Control, 
Woolwich, S.E.18 


_form with slide-out atid on 
Tape Recorders (Electronic), 3 


Tape Recorder in suitcase 
steel frame. Leaflet from 
Fitzroy Street, London. W.1 


Oscilloscopes, designed to accommodate modifications to 
customers’ special requirements. Basic equipments described 
in a brochure from A. E. Cawkell, 6-7, Victory Arcade, The 
Broadway, Southall, Middlesex. Also a leaflet on a Wide- 
Band Amplifier for pulse amplification with a frequency 
response of 15 c/s to 10 Mc/s (to the 3db points) and a gain 
of 40. 


Variable Tuning Capacitors, air dielectric; an 
catalogue giving specifications, law curves and 
drawings from The Plessey Company, 


illustrated 
mechanical 
Ilford, Essex. 

Scintillation Phosphors for use in scintillation counters. 
Various materials in different forms for detecting alpha, beta 
and gamma rays, neutrons, protons and x-rays. Characteris- 
tics on a leaflet from Isotope re Ys Finsbury Pave- 
ment House, 120, Moorgate, London, E.C.2 


Retractable Instrument Cord in coiled spring form for use 


in telephones, test gear, etc Leaflet from Aerialite, Castle 
Works, Stalybridge, Cheshire 
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USED BY 
THE EXPERTS 
IN THE WORLD'S 


GREATEST 


BROADCASTING 
ORGANISATIONS 
AND LEADING 


RECORDING 


Mode! L/2 


STUDIOS 


Model TR/50 


Model TR/50—A mains/transportable professional tape recorder avail- 
able in two versions. Two speeds, either 15” and 74”, or 7}” and 32”, per 
second. 


EMICORDA — The home version of the famous E.M.I. Tape Recorders. 
Simple to operate, first class reproduction, figured walnut finish. 


Model L/2— A battery-operated recorder with specially governed electric 
motor, completely self-contained, which is ideal for ‘on the spot ’ record- 
ings. Individual models for speeds of 15”, 74”, 32” per second. 


Model BTR/2—The high fidelity studio tape recorder developed after 
50 years of research and experience in the science of sound recording and 
reproduction by the E.M.|. Group (H.M.V., Columbia and Parlophone). 


EMITAPE — The world’s finest magnetic tape. Available for all types of 
recorders. In two grades—Professional and Standard, including the popular 
standard 600 ft. (Type H60/6) 21/-, and 1200 ft. (Type H60/12) 35/-. 


Leaflets on these products are obtainable from: 


E.M.t. SALES & SERVICE LTD. 
RECORDING EQUIPMENT DIVISION 


WAVES, MIDOLESEX Telephone: SOUTHALL 2468 


Television Coverage 


Assessing the Service Areas of Transmitters at 


By Jj. A. 


| 
ates bands at present allocated for tele- 
vision are 41-68 Mc/s (Band 1), 174-216 Mc/s (Band 
1I1, though all the channels are in fact, as things stand 
not available), 470-585 Mc/s (Band IV) and 610- 
960 Mc/s (Band V). Band II (87.5-100 Mc/s) is to be 
used for v.h.f. sound broadcasting only. Of the four 
television bands it is only the first which is generally 
in use in the United King- 
dom at this time. Band III 
is widely usedinthe U.S.A., 
as well as Band I, and there 
are also some Band III sta- 
tions in Western Europe : 
so far the only exploitation 
of the u.h.f. bands for tele- 
vision has been in America. 
As the plans for more sta- 
tions in this country de- 
velop, it is certain that use 
will have to be made of 
Bands III, IV and V 
Band III stations are already projected) since, for 
reasons outlined below, there is a limit to the number 
of stations which can be operated on any one fre- 
quency in a given area without serious mutual inter- 
ference—and this limit has already been reached for 
Band I in the United Kingdom with the stations, high 
and low power, now existing, and the further low 
power stations shortly to be put into commission. 

The successful allocation of frequencies for, and the 
siting of, transmitters in the v.h.f. and u.h.f. bands 
depend upon an accurate knowledge of radio wave 
propagation characteristics at these frequencies. A 
considerable amount of information concerning v.h.f. 
propagation has existed for some time, but, although 
experimental u.h.f. field strength surveys have been 
made over the past few years in the U.S.A., it is only 
recently that any comprehensive investigations in the 
u.h.f. band have been carried out in this countryt. 
This work has borne out the conclusions drawn 
from the American experiments for propagation over 
similar kinds of terrain. 

At frequencies less than about 30 Mc/s radio wave 
propagation is influenced mainly by the electrical 
properties of the ground and by the ionosphere, the 
relative importance of these factors depending upon 
the frequency and upon the distance of transmission ; 
but refraction in the troposphere and the ground 
profile over the transmission path are of little signifi- 
cance, particularly as the frequency becomes progres- 
sively lower. On the other hand, as the frequency 
increases above 30 Mc/s the situation is reversed ; 


Variations of field 


*D.S.1.R. Radio Research Station, Slough. 

t* Ground-Wave Field Strength Surveys at 100 and 600 Mc/s” by 
J. A. Saxton and B, N. Harden ; and “ Basic Ground-Wave Propagation 
Characteristics in the Frequency Band 50-800 Mc/s” by J. A. Saxton 
These papers are to be published in Proc. 1.B E. 1954, Vol. 101, Part III 
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strength caused by 
rough terrain at v.h.f. and u.h.f. are dis- 
cussed in this article; and an estimate 
is made of the part played by these vari- 
ations in determining the coverage of 
broadcasting transmitters operating at 
such frequencies, with particular refer- 
ence to television transmission in Bands 
I, 11, IV, and V. 


V.H.F. and U.H.F. 


D.Se., Ph.D., M.LE.E.* 


the electrical properties of the ground are no longer 
of any great importance, ionospheric influences dis- 
appear, and the dominant factors are refraction in the 
troposphere and surface irregularities of the ground, 
both on a small and on a large scale. 

For distances up to, say, 50 or 60 miles variations in 
signal strength at v.h.f. and u.h.f. arising from changes 
in atmospheric refraction 
(brought about by changes 
in the weather) are normally 
not of great significance, 
though they undoubtedly 
occur at times; and thus 
the variation of field 
strength with the nature of 
the terrain is the most im- 
portant propagation prob- 
lem to be considered within 
what may be regarded as 
the normal service area of a 
television or other broad- 
casting station operating on these frequencies. 

In certain kinds of weather—under settled anti- 
cyclonic conditions, for example—it is possible, as 
is now well known, for relatively strong signals to be 
received with Band I transmissions at distances well 
beyond the horizon, up to several times the normally 
expected service range in fact. Similar behaviour is 
found with Band III transmissions : thus on occasions 
signals on a freq tency near to 200 Mc/s from France 
have been received quite strongly in the south of 
England at a distance of about 170 miles. There is 
no doubt that abnormal ranges will also occur at 
times with transmissions in Bands IV and V. It must 
be stressed that these increased field strengths at 
long range, arising from super-refraction and reflection 
processes in the troposphere, cannot be relied upon 
to provide any worthwhile extension of the service 
area of a v.h.f. or u.h.f. station beyond that obtaining 
under what are known as standard conditions of 
refraction—such as exist in the well-mixed atmosphere 
associated with unsettled weather. Long-range 
tropospheric transmissions are troublesome, however, 
since they accentuate the problem of interference 
between common-frequency stations; and as a con- 
sequence it is necessary to put such stations at much 
greater distances apart than would otherwise have 
been necessary. It is for this reason that the limit of 
common frequency working for each of the five 
channels of Band I has now been reached for the 
area of Great Britain with the existing and projected 
stations. It might be added that the problem is 
obviously aggravated by the close proximity of 
Western Europe. With these few comments on the 
influence of atmospheric refraction on frequency 
allocation and the siting of transmitters we may now 
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return to the main theme of this article, namely the 
propagation problems encountered within the normal 
service areas of v.h.f. and u.h.f. stations. 


Ground-Wave Propagation at V.H.F. and 
U.H.F. :—When the transmitting and receiving aerials 
are at heights h,, h,, each at least a few wavelengths 
above the ground, and spaced a distance d apart over a 
smooth earth such that d » (h, -}- h,), the field strength 
at the receiving point is given by the expression : 

E 90 \ W hy hp 

A d* 

where all lengths are in metres, A is the wavelength, 
and W is the effective radiated power (e.r.p.), i.e. the 
actual power multiplied by the gain of the transmitting 
aerial relative to a half-wave length dipole. The factor 
F, which is less than unity, takes account of the curva- 
ture of the earth: it is independent of the frequency 
but decreases as the distance increases. (For a flat 
earth F = 1). The expression (1) applies for both 
horizontally and vertically polarized waves at the 
frequencies with which we are concerned; and it 
results from the vector addition of the fields due to 
the direct wave TR and ground-reflected wave TOR 
as illustrated in Fig. 1. 

Thus, when comparing field strengths at different 
frequencies at a given distance, and for the same 
e.r.p., h, and h,, we should expect on this simple 
model based on a smooth spherical earth to find that 
Eal/a, or Ea frequency (f). Experimental observa- 
tions have shown, however, that this conclusion is 
far from borne out in practice when transmission 
occurs over rough terrain, as is nearly always the case 
for overland propagation. Consider, for example, 
an experiment in which the field strength is measured 
at various distances along a path such as that shown in 
Fig. 2. (The height scale is here very much exagger- 
ated in comparison with the distance.) It is assumed 
for simplicity that for each of the receiving positions 
R,, R, only one reflected ray is possible. The actual 


F volts/metre .. oi ae 


height of the receiving aerial above ground level is 
the same at R, and R,, but for transmission between 
T and R, the effective transmitting and receiving 
aerial heights are h,, and h,,—very different from 
hy, and h»,, the corresponding values for transmission 
between * and R,. It is clear, therefore, that in 
general field strength measurements at all points along 
an irregular path cannot be described in terms of 
equation (1) with unique values of h, and hy. The 
situation becomes more complicated when it is realized 
that there are ground configurations which can give 
rise to more than one reflected ray between T and R 
—quite apart from the fact that some receiving points 
will be in shadow regions. Furthermore, such multi- 
path transmission is increasingly likely as the frequency 
is raised since relatively smaller areas of ground (or of 
any reflecting object) are required to give effective 
reflection. 

Experimental Field Strength Surveys :—In 
view of the difficulties of interpretation outlined above 
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LOCAL VARIATIONS ON A RECEIVING SITE 


Minimum Range of Field Strength 
Frequency Variation (db) 


(Mc/s) 


10% 
of sites 


50% 
of sites 


90% 
of sites 


& 5 2 
17 7 3 


it has been found essential to analyse the results of 
experimental field strength surveys on a statistical 
basis. It is then found that the measurements of field 
strength made over the whcle of the service area of a 
v.h.f. or u.h.f. station conform statistically with a 
law of the form given by equation (1). A word of 
caution is needed here, for the surveys amenable to 
this kind of analysis, both in this country and in the 
U.S.A., refer mainly to terrain which is not mountain- 
ous in character, for example such as is found in the 
regions around London and Sutton Coldfield. It 
should also be added that, particularly at u.hf., 
greater attenuation is observed in densely built-up 
areas (like London and Birmingham) than in more 
open country. 

Experimental observations of field strength are 
conveniently analysed in the following manner. First, 
in the immediate neighbourhood of a receiving site 
there is nearly always some variation of field strength 
as the receiving aerial is displaced a few yards; the 
range of this variation is found to increase with the 
frequency, and its order of magnitude is indicated in 
the table for frequencies of 100 and 600 Mc/s. 

These figures refer to a typical receiving aerial height 
of 30 feet, and as far as can be ascertained they are not 
very dependent upon (i) transmitting aerial height 
over a wide range, or (ii) distance from the trans- 
mitter. 


Fig. |. Transmission over smooth earth. 
One reflected ray only is shown and 
aerial heights are exaggerated. 


Secondly it is found that the general level of the 
signal at sites at the same distance from the trans- 
mitter, but on a representative selection of azimuths all 
round the transmitter, varies very considerably. The 
interesting fact emerges, however, that the median 
field strength varies with distance according to a law 
of the form derived for a smooth spherical earth 
[equation (1)], though the degree of absolute agreement 
with equation (1) depends upon the frequency. (The 
median field strength at any given distance is the value 
exceeded at 50°, of the receiving sites at that distance.) 
In Band I the median field strength agrees very closely 
with the value 90./Wh,h,F/Ad? (i.e. within 1 or 2 db), 
with h, and h, the actual values of the respective 
aerials above ground level at the terminal points ; 
but as the frequency increases the measured median 
field strength falls progressively below the theoretical 
value, though the departure seems, to a first approxi- 
mation, to be the same at all distances, at least up to 
40 or 50 miles. Thus in Band III the discrepancy is 
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Fig. 2. Transmission over rough terrain, 
showing relationship between true and 
effective heights of aerials. 


about 10 db, and it ranges from about 15 db at the 
bottom of Band IV to over 20 db at the top of Band V. 
The somewhat surprising final result is that, within 
close limits, the same median field strength is obtained 
throughout Bands I to V for a given e.r.p., and the 
same transmitting and receiving aerial heights; at 
least up to the probable limiting extent of the service 
area of a u.h.f. station, say out to 30 miles, or so, 
depending of course on the e.r.p. and the transmitting 
aerial height. 

Before going on to examine further the significance 
of the constancy of field strength as a function of 
frequency, we may note the range of variation of the 
general signal level found on various azimuths around 
the transmitter at a given distance. In Band I 10% 
of the receiving locations will have a level some 
7 or 8db greater than the median value, whilst a 
further 10°, of sites will have a level some 7 or 8 db 
less. In Band III the variation from the median 
value will be of the order of 12 db for the most favoured 
and least favoured 10°, of receiving locations, whilst 
at 600 Mc/s (at the cross-over from Band IV to Band V) 
the corresponding variation will be 15 db. It would 


perhaps be as well to emphasize that the measurements 


from which these characteristics have been deduced 
were taken under a wide variety of conditions—on 
level ground, in front of, on top of and behind hills, 
amongst houses and other buildings and in open or 
wooded country. Further, the receiving aerial height 
was 30 feet, and the conditions were thus typical of 
what would be expected with practical television 
receiving installations for domestic use. 


Reception at Various Frequencies :—Consider 
first reception by a half-wavelength dipole at various 
frequencies within the Bands I to V. The effective 
length of such an aerial is 4/7, and the input voltage 
to a receiver correctly matched to the aerial, neglecting 
any feeder loss, is V = EA/2 when the field strength 
at the aerial is E volts/metre. For constant E, there- 
fore, V«1/f. Thus, by way of example, in going 
from 50 to 500 Mc/s (Band I to Band IV) the input 
voltage decreases 10 times (20 db). At present noise 
figures of receivers at u.h.f. are of the order of 6 db, 
or more, worse than those obtainable at v.h.f., so that 
for the same signal to noise ratio at the two frequencies 
(with a given e.r.p.) a total discrepancy of about 26 db 
has to be made up. 

The e.r.p. of the existing high-power Band I 
stations in the United Kingdom is about 100 kW. 
Within the next few years it is unlikely that actual 
powers exceeding some 10 kW will become available 
in Bands IV and V; indeed at the present time a 
figure of 1 kW might be nearer the mark. For the 
purpose of this argument, however, we shall assume 
the availability of 10kW transmitters in Bands IV 
and V. It would be relatively easy to provide a 
suitable transmitting aerial with a gain of 10 db, thus 
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achieving the same e.r.p. as obtains in Band I; in 
fact it would not be unreasonable to envisage trans- 
mitting aerials with gains approaching 20 db, or 
e.r.ps of 1,000 kW, even after allowing for the some- 
what greater feeder losses which may exist in the 
u.h.f. bands. Taking this optimistic view we should 
be left with a factor of only 16 db to recover at the 
receiving end to give the same performance at 500 Mc/s 
as at 50 Mc/s—when using a simple half-wavelength 
aerial at the Band I frequency. In practice, beyond 
the immediate vicinity of the transmitter it is common 
in Band I to use receiving arrays of one form or 
another having gains of perhaps 2 to 3db. It may 
well be, however, that progress in the design of u.h.f. 
receivers in the near future will lead to a betterment 
of noise figures by 3 or 4 db, leaving finally a factor 
of 15 db to be found from receiving aerial gain at 
500 Mc/s, though this ignores the fact that cable 
losses will almost certainly be significantly greater in 
the u.h.f. than in the v.h.f. bands. 

A simple 10-element Yagi array of overall length 
about 4 feet (and therefore not inconveniently large) 
can be made to give a gain of 12 db relative to a half- 
wavelength dipole at 500 Mc/s, so that it might appear 
not to be impracticable to achieve the 15 db gain 
required to give comparable performance at 500 and 
50 Mc/s. 

There are, however, still several important points 
to be considered. In the first place an aerial of the 
Yagi type having a gain as much as 15 db will be a 
relatively narrow band device, and this degree of gain 
is likely only to be realized in the one u.h.f. channel 
for which it has been designed. ‘To obtain an aerial 
of broader band characteristics it would be necessary 
to go to a type involving a reflector of the parabolic 
type; and for a gain of 15 db a reflector 8 ft in 
diameter would be required (at 500 Mc/s), which 
would hardly be practicable. Thus, if it is essential 
that a high receiving-aerial gain should be achieved, 
the problem of designing a practical aerial to cover 
more than one u.h.f. channel would seem difficult to 
solve, to say the least. A further hindrance to 
obtaining high gain with a receiving aerial is brought 
out by the figures in the table. If there are large 
fluctuations of field strength over a small area, then 
it is obvious that the field structure is very compli- 
cated, and under such circumstances a highly directive 
aerial may well have an effective gain appreciably less 
than it would have in a uniform field, for which it will 
normally have been designed. ‘This may be a serious 
problem in towns, for not only is the field strength 
in the u.h.f. bands some 15 db below the median 
value obtained in more open country for any given 
distance from the transmitter (i.e. with h = 30 ft), 
but large fluctuations generally occur in the vicinity 
of the receiving site. Some improvement in perform- 
ance may be obtained by putting the receiving aerial 
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really high—well above nearby surrounding objects— 
but this might often be neither practicable nor 
desirable, quite apart from the additional losses intro- 
duced by the necessarily longer cable. 

The comparison of efficiency of reception at 50 
and 500 Mc/s has so far been in terms of median 
field strengths ; i.c., those exceeded for only 50%, 
of the receiving locations at a given distance. If 
for example it were desired to ensure that 90%, 
of the receiving locations should have a similar service 
at 500 Mc/s to that at 50 Mc/s an additional discrep- 
ancy of 7 or 8 db would have to be made up either 
at the transmitter or at the receiver. It seems unlikely 
that the e.r.p. could be increased to approach 10,000 kW 
at 500 Mc/s: an aerial of 30 db gain with a uniform 
horizontal radiation pattern is hardly feasible, and 
100 kW of radio-frequency power seems out of the 
question for a considerable time. Also, in view of 
the arguments advanced above, it would be extremely 
difficult to find an extra 7 or 8 db at the receiving end. 

We have considered in some detail the relative 
broadcast coverage to be obtained at 50 and 500 Mc/s. 
It will be clear that most of the difficulties encoun- 
tered at 500 Mc/s will be accentuated at, say, 900 Mc/s 
towards the top end of Band V. Smaller transmitter 
powers will be available, there will be greater feeder 
losses (both at the transmitter and the receiver), 
it will not be advisable to use much greater aerial 
gains (transmitting or receiving) than those already 
envisaged above for 500 Mc/s, and the disadvantageous 
effects of rough terrain are greater at 900 Mc/s than 
at 500 Mc/s. On the other hand, in Band III, at 
frequencies near to 200 Mc/s, the situation is consid- 
erably easier than in Band IV ; and it should be possible 
to provide a coverage more nearly comparable with 
that of Band I without undue difficulty. Here (in 
Band III), for the same e.r.p. as in Band I, it would 
be necessary to make up no more than about 12 db 
at the receiving end, assuming receivers of similar 
noise figure. It should in fact be possible to obtain 
greater e.t.ps (by several db) in Band III than in 
Band I without the use of unnecessarily complicated 
transmitting aerials, thus leaving a degree of gain to 
be achieved by the receiving aerial which is within 
the bounds of a reasonable design. It might be added 
that the spread of field strengths occurring at a given 
distance from the transmitter in Band III will be 
jntermediate between that for Bands I and IV. 


Conclusions :—Even taking the most optimistic 
view of the e.r.ps likely to be available in the tele- 
vision Bands IV and V, and of the noise figures likely 
to be achieved for receivers in these bands, it is clearly 
going to be difficult to provide an efficiency of recep- 
tion at any given distance similar to that obtainable 
in Bands I and III over terrain of the kind found in 
the midlands and south-east of England ; the problem 
will be even greater in very hilly country where more 
intense shadows are cast. 

It may be, of course, that the policy to be adopted 
envisages the use of a large number of u.h.f. stations 
—since more channels will be available in Bands IV 
and V than in Bands I and II[I—each serving a rela- 
tively restricted area. (It is beyond the scope of this 
article to discuss the economics of such a scheme, but 
it would obviously be a very important matter.) 
With this in mind it is instructive to compare the 
v.h.f. and u.h.f. bands taking a rather less optimistic, 
and perhaps more realistic, view of what may be 
possible in the near future. If in the early stages of 
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development it is found that the overall signal to 
noise ratio achievable in Band IV, say, is 15 db worse 
at a given distance than is at present obtained in 
Band I—which is not unlikely—the kind of service 
provided, for example, at 30 miles in Band I could 
only be provided at about 15 miles in Band IV. 
No account has been taken of the effects of man-made 
or extra-terrestrial noise in these arguments. Evi- 
dence is to some extent conflicting, but the amount by 
which it seems possible that these effects will decrease 
in the u.h.f. as compared with the v.h.f. bands will 
not seriously change the arguments advanced in this 
article. 

It is in the nature of things that rough terrain 
should produce wider variations of field strength 
at u.h.f. than at v.h.f., and whilst some of the effects 
of variations occurring locally at a receiving site may 
be eliminated by the use of a suitable directive aerial, 
little can be done in this way to change significantly 
the median field strengths. This statistical aspect 
of broadcast coverage cannot be avoided, and must 
form the basis upon which plans are made for serving 
any given area. 


Conditions 


Short-wave 


Predictions for April 

THE full-line curves given here indicate the highest 
frequencies likely to be usable at any time of the day or 
night for reliable communications over four long-distance 
paths from this country during April, 

Broken-line curves give the highest frequencies that will 
sustain a partial service throughout the same period. 
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LETTERS TO 


THE EDITOR 


The Editor does not necessarily endorse the opinions expressed by his correspondents 


lircraft Flutter 


THERE was an unfortunate error in the report of the 
lelevision Society’s Exhibition (February issue) in con- 
nection with my method of simulating aeroplane flutter. 
I agree that a flutter produced by “an input attenuator ” 
would be “ somewhat artificial,” and it was for this reason 
that I did not use it. The simulator in fact operated by 
preparing a delayed signal of controllable amplitude, pass- 
ing it through a continuously variable 360 deg phase 
shifter (at 45 Mc/s) and adding it back on to the main 
signal, One revolution of the phase shifter therefore pro- 
duced one cycle of flutter. 

The time delay was obtained by about 100 yards of 
coaxial cable. The phase shifter consisted of four stator 
sets of quadrantal condenser plates with a quadrantal rotor 
set revolving inside, and was constructed from two stan- 
dard 50-pF air dielectric trimmers. The four stators were 
fed with voltages having successive 90 deg phase shifts 
obtained by three lengths of cable cut to one-quarter- 
wavelength each at 45 Mc/s), and the output was taken 
from the rotor with a capacitive load adjusted to minimize 
the incidental small-amplitude fluctuations of the phase- 
shifted signal. The rotor was driven at a controllable speed 
via a 30:1 reduction gear box, a small shunt motor, and a 
Variac transformer from the mains. 

In the interests of accuracy, it would perhaps be better 
to say that frequencies up to some 10c/s are passed, 
rather than “in the region of 10c/s,” as the frequency 
of minimum voltage loss through the coupling circuit is 
about 0.5 c/s. 

A further small point is that in your diagram (page 73 
of W.W., Feb., 1954) the third valve shown, the video out- 
put valve, should of course be labelled “V.F.” and not 
“AB H. B. S. BRABHAM. 

G.E.C. Research Laboratories, 

Wembley, Middlesex. 


Technical Qualifications 


IF your correspondent “Engineer Abroad” (January 
issue) would enter upon the British scene he would find a 
revelation awaiting him. There he would find technolo- 
gists, technicians, boffins, applied scientists, etc., all work- 
ing together as a team to form a radio industry second to 
none in the world. 

Your correspondent pours scorn on radio engineering 
education in Britain and predicts its effect upon the 
efficiency of the radio industry. By what yardstick does he 
measure efficiency ? Quality, output or the “ professional 
status” of the members of the industry ? If it is quality 
and output, the present radio engineering education 
system is certainly justified. ‘The men who enjoy the titles 
of technicians, boffins, technocrats, designers, research 
workers and others so revolting to “ Engineer Abroad ” are 
radio engineers in their own right; men who have learned 
theory and practice and how to combine the two to pro- 
duce results of a high order. 

“Engineer Abroad” would eliminate all those titles 
and would like to do away with all or most of the engin- 
eering qualifications and associations as well. This is a 
strange contradiction in his plea for increasing “ profes- 
sional status.” It is all the more so since there is no sug- 
gestion as to what the qualifications would be for his 
“radio engineer.” He is indulging in over-simplication if 
he considers that an academic training such as bestows 
professional status for example, in the older branches of 
engineering would be adequate in the vast and increasingly 
complicated field of electronics. It might satisfy the 
student and the public but hardly the industry which 
depends on output for its existence. As the field of 
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electronics widens more associations and qualifications will 
be required to keep members in touch with the intricate 
details of their particular branch and as a proof of status 
im a particular branch, 

In conclusion, one wonders what qualifications your 
correspondent would demand for a “radio engineer.” 
Would the boffins and applied scientists who conceived 
and developed radar be eligible, or would a university 
degree in any engineering subject be the hall-mark ? 

RADIO ENGINEER. 


Legal Posers 


HERE is a thought, prompted by a letter from one ot 
your correspondents on the subject of television set oscil- 
lator radiation. My neighbour’s television set (within 
100ft) re-radiates the TV programmes at excellent strength 
from its intermediate frequency amplifier (16 and 19.5 
Mc/s for vision and sound respectively). If, by broad- 
banding my short-wave receiver, I now use these spurious 
radiations to Operate my own television set, do I require 
a vision licence? And does a “sound” licence cover the 
“sound ” half of the television signal also? 


Liverpool, 20 W. BLANCHARD, G3JKV. 


Williamson Tone Compensating Unit 


IN the switched low-pass filter shown in Fig. 19 of the 
article High Quality Amplifier (W.W., Vol. LV, No. 11, pp 
426-7, Nov., 1949), it would appear at first sight that by 
moving R53 to the output end of the parallel-T network, 
and by using a 1 Mi!) potentiometer instead of the fixed 
resistor specified, control of the loop gain would 
be possible, thus providing a variable slope feature. 


I 


ee 


| 
oa 


Having no equipment to check results, I would welcome 
any comments that readers who may have tried this 
arrangement have to make JOHN J. CLARK 

Chippenham 


* Plug and Socketry 


C. LISTER’S excellent article (February issue) throws 
welcome light on this vexed problem of “ when is a plug 
not a plug.” But, in my opinion, his suggested table of 
definitions does not quite meet our requirements as it 
shows a device having “holes” to be at one instant a 
socket and, later in the table, a plug. 

I suggest that a plug or socket should be defined by 
function. As everyone knows, the function of a plug and 


177 


LETTERS TO THE EDITOR 

socket is to convey electric current from one point to 
another. The contacts perform this function regardless 
of the type of moulding in which they are mounted, there- 
fore I submit that the type of contact should be the 
identifying factor. Furthermore, much confusion can be 
avoided by using the word “pole” instead of “ pin” as 
in the following table 

N pole plug.—One portion of a plug and socket having 
N male metallic contacts. Intended for use as a 
cable attachment or as a rigidly mounted unit. 

N pole socket.—One portion of a plug and socket 
having N female metallic contacts. Intended for 
use as a cable attachment or as a rigidly mounted 
unit 

The use of the word 
and “fixed” for a 
recommended 

Therefore, my description of the plugs and sockets in 

Fig. 1 (Mr. Lister’s article) would be 

A: 3-pole plug 

B: 3-pole socket 

C: 3-pole socket 

D: 3-pole plug 

London, N.4 


a cable-attached device 
mounted unit is also to be 


“free” for 
rigidly 


Free 
Fixed 
Free 
Fixed 


5 amp 
5 amp 
? amp 
? amp 


Male moulding.) 
Female moulding.) 


P. BROWN. 


Transistor Symbols 


I DIFFER from F. Oakes (p. 127 March issue) in think 
ing that the original transistor symbol, introduced at the 
time of the point transistor, is no longer adequate. By all 
means retain it in its original context, but let us have a 
new symbol for junction transistors, and one which will 
give the maximum information with the least work for the 
printer and drawing office. Here is my suggestion: — 


(-p-/r) ( P-n-p) 


(EMITTER) (COLLECTOR) 


(EMITTER) (COLLECTOR) 
‘ 


(BASE) (BASE) 


The lettering would appear only in a glossary of symbols 
Useful. mnemonics might be “black—dense with 
electrons—negative—n-type ” and “ white—full of holes- 
positive— p-type”; “collector more power — larger 
electrode.” HENRY MORGAN 
Hindhead 


Ignition Interference 


RECENTLY, in your excellent publication, you pub- 
lished letters (M. S. Morse in October, R. Oster in 
February) that would lead your readers to believe that 
television viewing in the U.S.A. is completely free from 
automobile ignition interference. This is definitely not 
true, Messrs. Morse and Oster are very fortunate if they 
have never experienced it. We not only enjoy this distrac- 
tion at times in some fairly high-signal-level areas, but we 
can be and are occasionally bothered by interference from 
household appliances. Contrary to Mr. Oster’s statement, 
all appliances are not filtered by the manufacturer, A 
partial list of interference sources would include electric 
shavers, oil-burner ignition systems, defective neon signs, 
thermostatic devices and fluorescent-light starters. 

Although older cars seem to be the major source of 
interference, brand-new cars have no ignition-noise sup- 
pression built in unless they are sold with radio. A few 
non-radio cars may have suppressor-type spark plugs, 
however. Motor trucks seem to be a greater source of 
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continued 


interference than passenger cars, possibly because the 
spark is “hotter” and the leads are longer. 

The American Radio Relay League, the national 
organization of radio amateurs, has organized a demon- 
stration of most TV reception complaints (which includes 
the sources mentioned above plus others like FM and 
TV receiver oscillator radiation, diathermy, and short-wave 
transmitters associated with other services, etc.) and has 
presented it to TV servicemen in most of the leading cities 
throughout the country. (An article describing the demon- 
stration can be found on page 16 of the October, 1953, 
issue of QST.) The demonstration is conducted by Lewis 
G. McCoy, who has also appeared on a number of TV 
programmes to tell local audiences the “whys” and 
“ wherefores”’ of some of their troubles. 

I do not wish to leave you with the impression that we 
do not enjoy good TV viewing in this country—we do— 
but I would like to correct any notions that we have no 
intereference problems (including automobile ignition 
Some of our interference can be traced to poor receiver 
design—we have some excellent receivers and some poor 
ones, but we trust that, in time, the poor ones will disap- 
pear from the market. But even the best designs do not 
have a built-in brain that will respond to radio energy that 
is part of a TV signal and yet not respond to r.f. energy 
of the same frequency and comparable magnitude that 
comes from a source other than a TV transmitter. 

West Hartford, BYRON GOODMAN, WIDX 

Conn., U.S.A Assistant Technical Editor, OST. 


Tribute 


IN view of the number of times that the opposite side 
of the picture has been presented, I think that your 
readers would appreciate the following tribute which 
appears in the March, 1954, issue of the U.S. publication 
Radio Electronics. 

“Recently Britain, which has sent us so many 
excellent high-fidelity products and circuits, has pro- 
duced a tone-compensating circuit (introduced by 
Baxendall*) which for a combination of virtue and 
simplicity is little short of fabulous.” 

Incidentally the writer of this article, Mr. Joseph 
Marshall, has some very excellent ideas himself on high- 
fidelity amplifiers which I hope you will acknowledge as 
graciously should you decide to pass them on to your 
readers, 


Montreal, Canada C. M. WELLS 


* Wireless World, October, 1952 


World Television 


TELEVISION development and/or future plans in 
some 50 countries are reviewed in “ Television: A World 
Survey,” one of a series of reports on the facilities of 
mass communication issued by U.N.E.S.C.O. Although 
based on information available a year ago it will be found 
of inestimable value to manufacturers interested in the 
export of television gear 

While it reviews closely the financial and administrative 
organization of television in each country and gives a 
brief history of its development, there is a considerable 
amount of information of interest to the radio engineer. 
Details are given of the standards adopted, frequencies 
employed, transmitter power, type of aerial and approxi- 
mate service area, and on the method of linking stations 

The book surveys the plans made by 52 countries to 
provide or extend their television networks. Brazil, for 
instance, which at present operates three stations on the 
525-line standard, plans to establish 290 transmitters. 

“Television: A World Survey” is obtainable from 
H.M.S.O. price 9s 6d 
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MARCONI HS SERIES 
High Frequency 
Transmitters 


The HS.31, 41 and 51 Series of Transmitters have ratings of 
2.5 Kw, 10 Kw and 30 Kw respectively ; all provide the following 
features : operation on any one of 6 spot frequencies or continuous 
tuning over the entire range, rapid frequency change between 
pre-set frequencies, easy and safe access for servicing ; RF feed 


back te reduce distortion; air cooling throughout with dust 
filtering ; high overall efficiency. 

Service flexibility is the keynote of these transmitters, all of 
which are designed as linear amplifiers ; ISB telephony, CW and 
frequency shift telegraphy, double sideband telephony, frequency 
shift diplex, can all be accommodated. 

An outstanding feature of the HS series of transmitters is the 


compact mechanism employed for anode tuning. The inductance is 
mounted integral with the valve anode assembly and is continuously 
variable. 


MARCONI 


COMPLETE COMMUNICATION SYSTEMS 
Surveyed, planned, installed, maintained 


MARCONI'S WIRELESS TELEGRAPH CO. LTD. - CHELMSFORD - ESSEX 


Wirecess Wor_p 


A NEW TREND IN 
PIEZO - ELECTRIC 
PICK-UP DESIGN 


The of records created a 


fundamental problem in pick-up design. 


microgroove new 
In order to 
attain the small groove spacings required for long 
playing records, the amplitudes of the low frequencies 
had to be considerably reduced below those recorded on 
78 r.p.m. records. Consequently, the magnetic pick-ups 
which had hitherto been almost universally used were 
too insensitive in normal applications to reproduce 
adequately the low frequencies on these records. Even 
now the most sensitive moving iron pick-up will only 
give a tenth of a volt from the average microgroove 
recording level at 50 c.p.s., and even this standard is 
normally achieved only et the expense of frequency 


range, such a pick-up usually having an upper limit of 


response at about 3 kc/s 

Until the practical answer to this 
problem was a pick-up utilising the piezo-electric effect 
of sodium potassium tartrate (commonly known as 
Rochelle salt) 

“ Bimorph"’ elements manufactured from the crystal- 
line form of this materia! behave as amplitude sensitive 


recently only 


transducers in contrast to the velocity sensitivity of 


magnetic types. As a result Rochelle salt crystal pick- 
ups tend to emphasize the low frequency recorded tones 
and restore the balance which is lost when using a 
magnetic pick-up with microgroove records. Sensitivity 
is also adequate for general purpose applications. 

The temperature restrictions on the use of Rochelle 
salt crystals and the elaborate measures which have to 
be taken to prevent the access of any moisture to the 
crystals, are well known. What is not so well known is 
that the norma! changes in temperature experienced in 
temperate climates cause noticeable variations in the 


1“ His Master's Voice’ 
rotatable pick-up 
head employing ceramic 
cartridges. 


“HIS MASTER’S 


THE GRAMOPHONE COMPANY LIMITED 
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Variation of Self Capacity with temperature, of typical 
Rochelle salt and Ceramic pick-up elements 


impedance of a Rochelle salt pick-up. 
Voice” 


“ His Master's 
radiograms incorporate additional circuits in 
the equalisation networks to minimise variation of 
frequency response or balance 

The latest development in this field is the artificial 
piezo-electric material (polycrystalline, polarised barium 
titanate). This is the material used in “ His Master's 
Voice” “Ceramic” pick-up cartridges. 

“Bimorph” elements suitably manufactured from this 
material are highly sensitive transducers. 

They are completely impervious to moisture, their 
functioning being unaffected by any degree of humidity ; 
and moreover, the impedance of the element is almost 
completely independent of temperature over the extreme 
climatic range. This can be seen from the graph showing 
the variation with temperature of the capacity of a 
typical Rochelle salt pick-up element compared with 
that of a ceramic pick-up element. As a result the 
special provisions in the equalisation network, necessary 
to prevent the frequency response variations with 
temperature of a crystal cartridge, are no longer 
required. 

Thus ceramic cartridges give the same balance of 
reproduction all temperatures when using the 
simplest equalisation circuits—for many applications a 
suitable resistive load is quite adequate —and they can 
be used with complete safety in all climatic conditions. 

Summarizing then, the ceramic cartridge provides a 
dependable means of obtaining an adequate signal from 
microgroove records for all applications and particularly 
under tropical conditions 


at 


VOICE” 


“HIS MASTER'S VOICE” 


HAYES MIDDLESEX 


APRIL, 1954 


Transistors for High 


Frequencies 


A NOTE on p. 119 of the previous issue described 
the new Philco junction transistor, which has 
an alpha cut-off in the region of 40 Mc/s and 
which depends for its success upon the production 
by electrolytic etching of a working region. only 
0.0002in thick. A new junction transistor has also 
been announced by the Radio Corporation of America 
RCA Review, Vol. XIV, No. 4, p.586, Dec. 1953), 
with an alpha cut-off frequency of about 10 Mc/s. 
The RCA transistor appears to have been designed 
with the broadcast receiver in mind, so that gain at 
455 kc/s is of paramount importance, and no advantage 
is to be gained by spending money on extending the 
response above about 2 Mc/s. In their approach to 
the problem, Mueller and Pankove have considered 
two effects. The first of these is associated with the 
fact that in the base region the minority carriers 
diffuse through from the emitter to the collector 
without very much encourag2ment from any electric 
field. As the input to the emitter is varied the number 
of carriers must vary too, and so the actual number 
in transit will vary. There is a sort of space charge 
in the base, and the need to drive this space charge 
provides a rather large emitter-base capacitance term 
in the equivalent network. For the RCA TA-153 
p-n-p audio transistor the capacitance is about 0.01 »F 


Diffusion Technique 


Since the number of carriers in transit increases 
as the base is made thicker, this capacitance increases 
with base thickness, and in fact is proportional to 
the square of base thickness. It does not depend on 
the junction area, but it is proportional to the direct 
current. RCA have aimed at a spacing between the 
collector and emitter junctions of 0.0005in, which is 
24 times the Philco spacing. They stress the advantage 
of having the electrodes as nearly flat as possible, 
but they make their junctions by the indium alloying 
process. Each junction is internal, and is produced 
by diffusing indium into a germanium wafer. Small 
discs of a germanium-indium alloy are applied to the 
wafer and the assembly is heated: the indium soaks 


iy 


T° 


Fig. |. Base-input single-generator m-equivalent circuit of 
transistor. 
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Importance of Reducing Base 


Layer Thickness 


in until the two doped regions are separated by the 
required distance. 

Having decided to use a thin wafer so that the 
junctions will be flat rather than hemispherical, a 
new difficulty arises. The emitter diameter will be 
about 0.01 in, and even if a base contact could be 
arranged round the emitter with a radius of 0.010 in, 
the series base resistance would be 70 ohms. Moving 
out to 0.040 in would increase this to 200 ohms. 
In the equivalent circuit shown in Fig. 1, this resis- 
tance is r,, and in combination with C,,, is obviously 
of vital importance in determining high frequency 
response. To make C,’, small, the wafer thickness 
must be small: to make the wafer thickness small is 
to increase r,,’. 


Surface Recombination 

There is yet another difficulty. It is not possible 
to apply the base connection too near to the emitter 
junction, as such an ohmic connection to the ger- 
manium surface provides a region in which the surface 
recombination of holes and electrons can take place 
very easily. The solution adopted by RCA is to drill 
a small pit in a thick germanium wafer, to give a 
structure of the form shown in Fig. 2. Round the 
junctions there is only germanium, so that no re- 
combination troubles are encountered : away from the 
actual junction region the germanium is thick, and 
the value of r,, is kept down to about 50-100 ohms. 
The actual junctions are 0.015 in and 0.010 in diameter, 
compared with the 0.004 in and 0.002 in of the Philco 
transistor. 

The larger size of the junctions in the RCA transis- 
tor is reflected in the choice of working point. Where 
Philco operate at I, —0.06mA, V, —0.5V, the 
figures for the RCA transistor are quoted at 1, = 
—ImA, V, 6V, so that we should expect to see a 
factor of 16 to the advantage of Philco so far as C,’, 
is concerned. On the other hand, the RCA unit will 
have a lower value of r,,’, which will offset this to 
some extent 


Fig. 2. Cross-section of junction in the RCA high-frequency 
transistors 
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The performance obtained with the well-type 
p-n-p junction transistor is not easily compared with 
the performance of the surface barrier transistor. 
At 455 kc/s, however, matching both input and output, 
and neutralizing the feedback due to the base re- 
sistance, a gain of about 35 db is obtained. Using 
rather simpler circuits, without feedback neutraliza- 
tion, gains of 22.25 db at 1 Mc/s, and of 8-13 db at 
10Mc/s have been obtained. At 1 Mc/s the noise 
factor is only about 4-8 db, which is not likely to cause 
any embarrassment in the design of a broadcast 
receiver. 

No details are given of the method adopted for 
producing the pit. It is therefore impossible to form 
any estimate of the relative ease of manufacture of 


Calculation of Coupling 


these two new ways of manufacturing high frequency 
transistors. 

Just after this note was written further information 
about the Philco system became available. In a letter 
in the February 1954 issue of Proc. I.R.E. the pro- 
duction by the electrolytic jet etching process of a 
surface-barrier transistor using silicon instead of 
germanium is announced. Silicon presents the ad- 
vantage that it is not so temperature dependent, and 
the appearance of a junction transistor with «> 0.95 
and f,« > 10 Mc/s opens up new possibilities. 
Acknowledgments. Fig. 1 is based on Fig. 4, and 
Fig. 2 on Fig. 3 of ‘‘ A p-n-p Triode Alloy Junction 
Transistor for R.F. Amplification” by C. W. Mueller 
and J. I. Pankove, RCA Review, Dec. 1953, p.586. 


By FRANCIS OAKES* M.Inst.£ 


Mutual Inductance and Coupling Coefficient on the Slide Rule 


EVALUATION of well-known formula M 
k\/L,L, which applies to the primary and second- 
ary inductances, the mutual inductance, and the 
coefficient of coupling of a transformer, is frequently 
required for circuit design and in everyday laboratory 
practice. A rapid numerical solution can be found on 
the slide rule, provided that in addition to the ordinary 
and square scales the slide carries also a reciprocal 
scale. 

As shown in the accompanying diagram, the induc- 
tances L, and L, are set on the square scales, the 
mutual inductance M on the normal scale, and the 
coefficient of coupling & on the reciprocal scale. For 
example, the self and mutual inductances of a short- 
wave acrial coil were measured, and found to be 
0.62, 3.7 and 0.41 »H respectively. As shown in the 
illustration, the coefficient of coupling k is 0.27. 

It is important that the inductances L, and L, 
should be set in the left section of the square scale if 
the position of the decimal point involves an even 
power of ten, in the right if an odd power. Thus, 
3.7 is set in the left section, because 3 corresponds to 
10° (in this context 0 is regarded as an even number) ; 
0.62 is set in the right section, because the position 


the 


LEFT SECTION 


of 6 corresponds to 10~', an odd power of ten. 

It can be seen from the diagram that not only can k 
be evaluated from M, L, and L,, but that any one of 
the four parameters can be found by this method when 
the other three are given. Thus, for instance, the 
primary inductance L, can be found for given values 
of L,, &, M, by bringing & on the reciprocal scale to 
coincide with L, on the square scale of the stock, and 
finding the required value L, on the square scale of 
the slide, without further movement of the slide, by 
setting the cursor to M on the normal scale of the stock, 
as shown in the illustration. 

Proof : The linear distance between L, and L, is 
equal to the linear distance between k and M, but 
since L, and L, are set on logarithmic scales of half 
the length unit and k of the same unit but opposite 
direction than the normal scale on which the setting 
of M is effected, the following equation holds good : 
log M 


4 log L, 4 log L, 


l 
0 
8, 


The left side of this equation relates to the slide, and 
the right to the stock. 


| log L, } log L, 
4 log L,L, + logk 


log VL,L, + logk = log M 


log M 
log M 


l 
log 
k 


RIGHT SECTION 


SQUARE 
SCALES 


log k\/L,L, = log M 
k+/L,L, = M. 


20 30 4 5060 80 100 


inductances are registered on 
the fixed and sliding square 
scales, mutual inductance on 
the fixed normal scale, and co- 
efficient of coupling on the 
reciprocal scale. 


RECIPROCAL 
SCALE 
NORMAL 
SCALE 


* Ferguson Radio Corporation 
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Band Ill Television Aerials 


Evaluation of Requirements from 


Available Data 


= Postmaster-General has already announced 
the frequencies for the alternative transmissions in 
Band II. Provisionally two channels will be available 
within the Band III spectrum of 174-216 Mc/s. 
These will be designated as follows: channel 8 
186-191 Mc/s. (Midlands), channel 9, 191-196 Mc/s. 
(London and South Lancs). 

There is no information as yet regarding the siting, 
power, or mode of polarization for the transmitters, 
and without this fundamental data it is impossible to 
relate Band III aerial requirements to Band I unless 
certain assumptions can be made. 

A realistic approach may be based on the assump- 
tion that both transmitters are radiating the same 
amount of power from the same site. It is then a 
reasonably simple matter to decide how much more 
efficient a Band III aerial must be relative to a Band I 
aerial in order that the develped e.m.fs be equal. 

The theory of propagation of u.h.f. waves over a 
smooth but curved earth is very complicated.t 
The field intensity at a receiving site is related to the 
respective heights of the transmitting and receiving 
aerials, their distance apart, and the dielectric constant 
and conductivity of the earth. No matter how these 
parameters are disposed the field intensity is always 
proportional to the square root of the power, W, 
radiated from the transmitting aerial. 

If one considers a separation between transmitting 
and receiving sites which is considerably greater than 
the respective heights of their aerials (Fig. 1), so that 
the grazing angle, 0, of the refiected wave is a few 
degrees only, a useful approximate expression for the 
field intensity, up to, but not beyond, the horizon is :— 

0.01\/W hy hy, f 

d 5 

where h, and hy, are the respective height of the 
transmitting and receiving aerials in feet, d is distance 
in miles, and W is watts in a half-wave transmitting 
dipole. / is in Mc/s. One often sees the expression 
e.r.p. (effective radiated power) for a transmitting 
aerial which takes into account the increased radiated 
power, in useful directions, obtained by stacking a 
number of radiators into an array. 

For a given output power from the final stage of the 
transmitter, and a given volume into which an array 
can be packed, it is clear that more half-wave dipoles 
can be “‘ phased up” on Band III than on Band I 
because individual dipoles are only one quarter the 
size (the frequencies are approximately in the ratio 
4/1). Thus, a greater e.r.p. is possible from Band ITI 
from the aerial viewpoint, but it must be remembered 
that serious limitations may restrict the amount of 
power available for feeding the aerial since a consider- 
able increase in frequency is involved and all sorts of 


microvolts/metre (1) 


* Belling and Lee Lid 


+ Propagation over radio line-of-sight paths is discussed elsewhere in 
this issue.—Ep 
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By F. R. W. STRAFFORD,* M.LE.E. 


limitations in transmitter output valve performance 
will creep in. 

Equation (1) is useful for computing average field 
strengths up to the horizon but is quite useless beyond 
it. It is here that one encounters diffraction phenomena 
which have the net effect of reducing, very rapidly, 
the field intensity, and of having a far greater adverse 
effect on Band III than on Band I, Useful empirical 
formulz' for field intensity beyond the horizon for 
Bands I and III respectively are :— 


0.01/W hy hp fy Dy? 


E, (Band 1) di 


uV/m .. (2) 


and 
0.01, /W hy href, D, 
d*.4 


A new term D, appears in these two equations and 
is the distance from the elevated transmitting aerial 
to the horizon, and is equal to 1.25,/h, at the latitude 
of London (not critical for U.K.). 

It is important to recognize that these equations are 
largely empirical and cannot take into account the 
normal departure from a smooth curved earth. 
Buildings, trees, and the general undulation of the 
countryside must produce irregularities so that at a 
given distance the field strength may be considerably 
above or below the calculated values. Nevertheless 
the smooth curves of field intensity, as a function of 
distance, are likely to represent average values, 

The field strengths calculated for Band I and 
Band III from these formule are not very helpful 
unless they can be related to the amount of signal they 
will induce in a receiving aerial. Now, the e.m.f. 
generated across the centre connections of a half-wave 
dipole whose radiation resistance is matched to the 
receiver input impedance is well known to be*® :— 

e —s ; aie ee 


2n 


E, (Band IIT) uV/im..(3 


where E is the incident field strength and A is the 
desired wavelength. 
Let A, Band I wavelength (metres) 
tf, = Band I frequency (M/cs) 
A, = Band ITI wavelength 
f, = Band III frequency. 


DIRECT WAVE 
REFLECTED WAVE 


AERIAL 


Fig. |. 
incidence,’’ where @ is a very small angle. 
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Propagation conditions known as “grazing 


181 


By substituting equation 4 into equations 1, 2 and 3 
we obtain the following for the signal e.m.f. developed 
in a simple half-wave dipole, which is an excellent 
standard of reference. 

Up to the horizon :- 

0.0016./W h,h, A 
e; = “ " hh Band I »V... 
d* 
0.0016.\/W h, hp, f, 
e, Yn Band Tl pV... 
Beyond the horizon :— 
0.0016./W h,h, f,  D,? 
e’, 4 tp het, 4 Dy Band I pV 
d‘ 
0.0016./W hy hy f, Ax Dy! 
d** 


Band III] nV 8) 


Now the product fA is a constant since one is 
inversely proportional to the other, so that up to the 
horizon the signal e.m.f. induced in a half-wave 
receiving dipole is identical for Bands I and III, 
providing all the other parameters are unvaried. 
Beyond the horizon the diffraction effects take control 
and attenuate the Band III signal very much more 
rapidly than Band I. 


Curves are plotted in Fig. 2 on the following basis 


Height (h,,) of transmitting aerial 625 ft. 
Height (h,) of receiving aerial 30 ft. 
Band I frequency (/,) 55 Mc/s. 
Band III frequency ( f,) 190 Mc/s. 
As expected, the Band I and III curves are coincident 
up to the horizon but split thereafter with rapid 
falling off on Band III. From this one immediately 
realizes why increasingly high frequencies seriously 
restrict the useful range. The curve for Band IV 
propagation, although not under general discussion, 
shows why transmissions at these frequencies are 
almost confined to line-of-sight conditions. Field 
reports from the United States of America are already 
confirming this. 

According to a report by R.C.A.* their Band IV 
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Fig. 2. Induced voltage in a simple half-wave dipole. 
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Fig. 3. Details of the Yagi aerial. 


station KPTV at Portland, Oregon, with an aerial 
located at about 1,000 ft above average terrain and 
operating on channel 27 (548-554 Mc/s), strongly 
suggests that first-class reception is confined to those 
receiving installations where the aerial is in optical 
view of the transmitting aerial! This naturally 
excludes sites which are close but obscured from view 
by neighbouring buildings because ‘‘ swamp ’”’ field 
intensities obviously exist. Another interesting point 
to be gleaned from Fig. 2 and equation 8 is that, since 
the horizon distance is proportional to the square-root 
of the height of the transmitting aerial, doubling the 
latter will double the normal service area within the 
horizon. 

On the other hand, doubling the transmitter power 
will only extend the service area by a few per cent 
because of the rapid attenuation beyond the radio 
horizon. 

The recipe for good transmitter coverage on Band 
IIT is ‘‘ large helpings of mast height with power added 
to taste.” 


Aerial Requirements 


Returning to the essential problem of Band I and 
III transmissions, it would appear that a simple half- 
wave dipole at a range of 30 miles from the trans- 
mitter would provide excellent reception if the 
conditions specified for W, h; and hp, were met. 
Bearing in mind the increased attenuation, with 
frequency, of obstacles such as buildings, it might be 
fair to estimate that, within 20 miles of a station as 
described, a well exposed Band III dipole would be 
as effective as a similarly erected Band I dipole at 
about 30 miles. Indeed, U.S.A. surveys seem to 
suggest this. 

Making allowance for this probable 30% reduction 
in distance due to practical receiving conditions it 
would appear that recovery of the lost signal at a given 
range within the horizon will require a receiving aerial 
gain of 7 db, and this can only be achieved by an 
economical combination of increased height and multi- 
element aerials. 

Thus, at limit distance for Band I (B.B.C. high 
power) with simple outdoor dipoles a multi-element array 
may be essential for equally satisfactory reception on 
Band III. 

Since this condition exists at about horizon distance 
it is very obvious from the curves of Fig. 2 that, 
beyond the horizon, at distances where multi-element 
acrials are required for Band I, little or nothing will 
be received on Band III unless very elaborate aerials 
are used and are erected at abnormal heights. 
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Fig. 4. Stacked Yagis have a gain of 3db over a single unit. 


The simplest multi-element arrays for TV reception 
are based upon the Yagi system named after its 
discoverer‘ in 1928 (note the very early date). 
Essentially it is a simple half-wave dipole backed by 
a reflector element placed at from 0.15-0.25 wave- 
length behind it, and with one or more director 
elements placed in front at spacings of about 0.1 wave- 
length (Fig. 3). 

This arrangement provides the basis for at least 
90% of the multi-element TV aerials used throughout 
the world to-day. Notice that the reflector is slightly 
longer than the dipole, whereas the directors become 
progressively shorter. It is essential to follow this 
technique if a good directional characteristic with 
optimum gain is to be achieved along the direction of 
the arrow. 

It is erroneously thought that the number of 
elements determine, uniquely, the gain of such a 
system. The total length is a major contributory 
factor, and it can be shown that, for a given length, /, 
of the array there is an optimum number of directors 
beyond which no improvement will result. Thus a 
Band III array with an overall length of, say, five feet 
comprising a reflector, dipole, and twelve directors, 
may be inefficient compared with an array having a 
length of ten feet with a reduced number of directors. 
Additional reflectors, incidentally, contribute in- 
appreciably to the performance. 

According to R. A. Smith® it is suggested that the 
forward gain of a Yagi aerial of total length / is approxi- 
mately 3//A greater than a half-wave dipole. This only 
holds for arrays longer than one wavelength which, 
at 190 Mc/s, is approximately five feet and an array 
of four feet in length comprising one reflector, a 
dipole, and three directors should provide a matched 
gain of about 7 db over a dipole, which brings the 
reader back to the earlier suggestion that if a dipole 
gives good reception at the horizon on Band I a five- 
element Yagi should provide the same result on 
Band III, assuming the transmission and reception 
conditions are as originally outlined. 


Band III Aerials 


This may be a slight exaggeration of what will 
happen in practice because the sharp directivity of 
the Band-III Yagi compared with the omnidirectional 
Band | dipole will improve the signal-to-noise ratio of 
the former in the presence of ambient man-made and 
terrestrial interference fields such that a more efficient 
performance will result. It is more likely that a 
Band III Yagi array about three feet in length and 
with one director will be a satisfactory substitute 
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Fig. 5. (a) Two dissimilar aerials connected to common 
feeder via matching section x, (b) by means of a matching 
filter located near receiver, (c) by a filter adjacent to one of 
the aerials. 


for the Band-I dipole under these receiving conditions. 

It has been stated that a gain of 7 db is possible 
with a four-foot Yagi. If higher gains are required it 
may not be wise to increase the length (/) of the array 
and add additional elements, because the bandwidth 
decreases and may impair picture definition. Experi- 
ence is needed under field conditions to determine 
how far one may extend the Yagi array without 
impairing picture quality. 

By stacking two identical arrays (Fig. 4) at a spacing 
of not less than half a wavelength (2 ft 6in) and 
connecting their outputs in phase, an improvement of 
3db in gain may be effected. This 3 db does not 
seem to be a very useful increase—it ig only x +/2— 
but it must be clearly remembered that when receiver 
threshold noise is present 3 db represents the difference 
between an acceptable and useless picture.) This has 
been proved because long experience on Band I has 
taught the installer that the advantage to be gained 
by using an ‘‘H”’ aerial over a dipole is definite and 
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economically worth while when signal strength is low, 
and our better knowledge of aerial measurement 
techniques, coupled with more accurate apparatus, 
indicates that the optimized “‘H”’ averages about 
3 to 4 db better than a dipole. 

A problem which faces the designer is that of 
accommodating these additional aerials, or stacks of 
aerials, on the typical dwellings of this country, 
bearing in mind particularly the semi-detached 
suburban dwellings with one small chimney stack per 
two or more families. It may be necessary to erect 
masts on a ridge-tile fitting and support them by sets 
of guy wires. 

The siting of Band III aerials will call also for 
closer attention than hitherto. U.S.A. installers have 
found it necessary to ‘‘ probe”’ the space above a 
building for a position of maximum field strength. 
The greater reflectivity of surrounding buildings gives 
rise to stronger standing-wave patterns than on 
Band I so that the accidental location of the aerial in 
a deep minima may have a serious effect. 

The possibility of increased ‘* ghosting ’’ may exist, 
but greater use of multi-element arrays, with their 
sharper directivity, may offset this. 


Combined Aerials 


The author may be getting into deep water by 


descending from the technical to the psychological, 


but when an alternative TV service is established, it 


seems obvious that if it is properly planned it will be 
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Fig. 6. Generic circuit for a matching filter. 
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with entirely separate feeders. 
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as necessary to the viewer as the Light and Home 
programme is to the listener. This seems to be 
reasonable because no one would think of purchasing 
a broadcast receiver capable of receiving the Home 
programme but not the Light, or vice versa. 

If this reasoning is sound the potential viewers for 
alternative TV must be about equal to the number of 
existing viewers with only the £ s d problem to solve. 

Based on Band I experience there will always be a 
large number of fringe viewers, and because of range 
limitations on Band III they will now be located on 
the outskirts of the densely populated areas, thereby 
increasing the fringe viewer density. The problem 
of connecting Band III aerials to existing Band I 
installations calls for considerable thought on technical 
and economic grounds. Aerials connected to trans- 
mission lines cannot be paralleled in the manner of 
extension loudspeakers or doorbells, and the average 
installer would not poss*ss the skill nor the apparatus 
for determining the correct points of attachment. 

If the aerials are in close proximity the Band III 
feeder may be cut to a length x (Fig. 5a) such that its 
impedance-transforming properties will provide sub- 
stantially independent matching of either aerial on its 
particular frequency. This length x can only be 
deduced from a knowledge of the impedance at the 
dipole terminals of the Band III aerial, and is best 
determined experimentally. 

But the main feeder to the receiver may be unduly 
lossy for efficient Band III signal transfer because it 
will be doubled in any event due to the 4/1 increase 
in frequency. In this case a separate feeder of low 
inherent loss must be run to the receiver, and if the 
latter is equipped with but a single input socket some 
form of matching filter (Fig. 5b) must be used to 
maintain mutually exclusive performance of the two 
aerials. The two receiving aerials may be widely 
separated ; for example Band I in the loft and Band ITI 
on the chimney—again the matching filter (Fig. 5c) 
is needed. A generic circuit for such a filter is shown 
in Fig. 6 and is clearly a combined high-pass and low- 
pass network. 

The more flexible arrangement, whereby complete 
independence of operation on either band is assured, 
makes use of separate feeders for the aerials (Fig. 7) 
but requires separate input sockets on the receiver. 
While it is technically sound there is the difficulty of 
adding extension aerial sockets in other rooms and 
the cost of installing the extra feeder, where, in many 
cases, a matching filter might be branched-in much 
closer to the aerial. 

The technical and economic problems involved 
cannot be solved without statistical assistance based 
on an established service, but they will assuredly be 
tackled and solved with minimum delay when the 
time arrives, and because this is the age of miracles 
some of them may be solved earlier. 

The author wishes to acknowledge with thanks the 
assistance of a colleague, I. A. Davidson, in carrying 
out the computational work involved in preparing the 
graph of Fig. 2 
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VORTEXION = tare recorver 


% The noise level is extremely low and 
audibly the hum level and Johnson noise 
of the amplifier and deck are approximately 
equal. Only 25% of this small amount of 
hum is given by the amplifier alone. 


% Extremely low distortion and back- 
ground noise, with a frequency response 
of 50 c/s.—!0 Ke/s., plus or minus 1.5 db. 
A meter is fitted for the measurement of 
signal level and bias level. 

% Sufficient power is available for recording 
on disc, either direct or from the tape, 
without additional amplifiers. 


% A heavy mu-metal shielded microphone 
transformer is built in for 15-30 ohms 
balanced and screened line, and requires 
only 7 micro-volts approximately to fully 
load. 

% The .5 megohm input is fully loaded by 
18 millivolts and is suitable for crystal 
P.U.s, microphone or radio inputs. 


% A power plug is provided for a radio 

feeder unit, etc. Variable bass and treble 

controls are fitted for control of the play 

back signal. 

% The power output is 3.5 watts heavily 
damped by negative feedback and an oval internal speaker 
is built in for monitoring purposes. 


The amplifier, speaker and case, with detachable lid, : f ; 

measures 8fin. x 22}in. x 1S#in. and weighs 30 Ib. % Facilities are provided for using the amplifier alone 
and using power output or headphones while recording or 
to drive additional amplifiers. 


% The unit may be left running on record or play back 
even with 1,750 ft. reels with the lid closed. 


PRICE, complete with WEARITE TAPE 


POWER SUPPLY UNIT to work from 12 volt Battery with an output of 230 v., 120 watts, 


50 cycles within 1°. Suppressed for use with Tape Recorder. PRICE £18 0 0. 


FOUR CHANNEL ELECTRONIC MIXER 


is almost essential for the professional or semi- 
professional where a number of different items have 
to be mixed on one tape recording. 

It is recommended by a number of tape recorder 
manufacturers for this purpose. 

Any normal input impedance can be supplied to 
order, balanced or unbalanced, the standard being 
15-30 ohms balanced. 

The normal output is 0.5 volt on 20,000 ohms or less, 
but 600 ohms is available as an alternative. 

The steel stove enamelled case is polished and fitted 
with an engraved white panel suitable for making 
temporary pencil notes. 

An internal screened power pack and selenium 
rectifier feed the five low noise non-microphonic 
valves. 

Used in many hundreds of large public address PRICE 
installations and recording studios throughout the 


world. £36.15.0 


Manufactured by 


VORTEXION LIMITED, 257-263, The Broadway, Wimbledon, London, S.W.19 


Telephones: LiBerty 2814 and 6242-3 Telegrams: “Vortexion, Wimble. London.” 
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COSSOR presents... 


Double Beam Oscilloqraph 


MODEL 1052 


Two similar amplifier channels with an approximate 
gain of 2000 and an upper frequency response of 3 
megacycles are features of this new Cossor Double 


Fe gs ee ee 


Beam general purpose oscillograph. The repetitive or 
triggered time base has a sweep duration from 200 
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milliseconds to 5 microseconds. 


The instrument will operate from power supplies of any 
of the various frequencies and voltages encountered in 
the Armed Services or from standard civil supply mains. 
The top and side panels are quickly detachable to allow 
inspection and a removable plate at the rear of the instru- 
ment allows access to tube plates, anode and modulator. 


and Voltage Calibrator 


MODEL 1433 


Primarily designed to be used with the new Cossor 
oscillograph the Cossor Voltage Calibrator model 1433 
provides an accurate means of calibration of input volt- 
ages to the plates or amplifiers of any oscillograph. 
Calibrating voltages are read directly from a wide scale 
meter without any computation being necessary. 
Measurements can be made to an accuracy of + 5% 
and the instrument can be used in any application where 
a source of accurately-known voltage is required. 


R ELECTRONIC gtways use 
bet INSTRUMENTS 'pogggR 


Write for illustrated leaflets about both of these instruments T UBES @ 
C1.53 A. C. COSSOR LTD., INSTRUMENT DIVISION, DEPT. 1, eee 
HIGHBURY GROVE, LONDON, N.s |W ALVES 


Telephone ; CANonbury 1234 (33 lines Telegrams ; Cossor, Norphone, London Cables: Cossor, London. + 


“AUTOMATION” ,, 


Mass Production of Electronic Sub-assemblies by 


| T is perhaps logical that the development of a new 
system of electronic construction should find its 
first important application in an automatic produc- 
tion line for the manufacture of electronic equipment. 
The system that makes this possible is described by 
its developers at the U.S. National Bureau of 
Standards as “modular design of electronics for 
mechanized production of electronics.” It utilizes 
mechanically standardized sub-assemblies or 
“ modules ” (see Fig. 1), which can be produced with a 
wide range of different circuit configurations. 

Starting from raw or semi-processed materials, 
machines automatically manufacture ceramic compo- 
nents and adhesive carbon resistors, print circuits and 
mount resistors, capacitors, and other miniaturized 
components on standard ceramic wafers jin square by 

sin thick. Special components not suitable for print- 

ting techniques can also be incorporated. The wafers 
are then stacked up to form the “modules.” Auto- 
matic inspection machines, controlled by information 
on punched cards, check the physical and electrical 
characteristics of the wafer circuits at numerous points 
along the production line. 

The completed “ module ” combines all the require- 
ments of an electronic circuit with ruggedness, reli- 
ability and extreme compactness. In general, it com- 
prises about four to six wafers. A number of indi- 
vidual “modules” can be combined to form a major 
sub-assembly, and this operation can also be done by 
machines. The pilot plant, now being operated under 
contract by the Kaiser Electronics Division of Willys 
Motor Company, is designed for a production goal of 
1,000 “ modules ” per hour. 


Left: Fig. |. Two complete sub- 
assemblies or ‘‘ modules '’ with one 
of the notched ceramic wcfers. 


Right : Fig. 2. Machine for 
printing circuits on up to six wafers 
simultaneously. The wafers are fed 
in from the right. 
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Automatic Plant 


The system dispenses with the conventional circuit 
diagram of the tested electronic prototype and places 
all necessary production programming information on 
a work sheet. Each work sheet contains the front 
and back outlines of six wafers with appropriate num- 
bering to identify each notch in the wafer, each vertical 
connecting wire, and the component that is to be 
placed on the wafer. The engineer translates his con- 
ventional wiring diagram to this type of diagram. He 
indicates the position of the component and its proper 
value and tolerances, and lines are drawn to indicate 
how the circuits between wafers are to be connected. 

In addition, the work sheet is used to establish the 
inspection procedure. The current paths on each 
wafer are recorded on punched cards and these ac- 
company the wafers through al) the manufacturing 
processes. The work sheet is also used in the con- 
struction of standard “modules” or counterparts 
which are employed in the final testing and inspection. 


Producing the Ceramic Parts 


The wafers and valve sockets are produced from 
raw materials and are stamped out at a rate of about 
2,800 pieces per hour. They are then cured at 2,300°F 
in a tunnel kiln. The wafers are mechanically gauged, 
and all pieces which do not fit within close tolerances 
are rejected. They are pressed with twelve peripheral 
notches (three on a side) and a keying notch on one 
side. In the final assembly, wires are mechanically 
soldered into these notches to serve as physical sup- 
ports and electrical connectors. 

Capacitor dielectrics are manufactured in very much 
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Flow diagram showing the main processes in the automatic production line. 


the same manner as the ceramic wafers. The dielectric 
is non-porous ceramic composed usually of mag- 
nesium, barium, calcium and strontium titanates of 
high purity, organic binders and water. After firing 
it is about }in square and 1/50in thick. Capacitances 
may be varied from 7 pF to 0.01“F by changing the 
relative proportions of the constituent minerals. 

The materials required for the manufacture of the 
tape resistors are a heat-resistant asbestos paper in 
tape form, polyethylene tape, carbon black or graphite, 
resin, and a solvent. The resistor material, a mixture 
of the carbon, resin and solvent, is ground to a fine 
adhesive powder. The compound is then sprayed on a 
loop of the asbestos paper tape and a protective coating 
of polyethylene tape is applied. A 75ft roll of tape will 
produce over 10,000 resistors. The tape resistors pro- 
duced range from 10 ohms to 10 megohms. They will 
hold their rated resistance within +10 per cent up to 
temperatures of about 200°F, and are capable of dissi- 
pating } watt. 

In another series of operations, appropriate sections 
of the wafers or capacitor dielectrics are silvered. Cir- 
cuits are printed on the wafers (Fig. 2), notches are 
coated, plates and leads are applied to capacitors, 
furnace-curing takes place and the circuits are in- 
spected. Finally, all silvered surfaces receive a thin 
coating of solder 


Automatic Orientation 


During these metallizing operations the keying notch 
pressed into each wafer first comes into use. The 
wafers are loaded into vibratory bowl feeders provided 
with spiral escape channels, which have a series of 
four exit ports followed by steps set into them. A 
small screw is inserted into each exit port, and this 
permits only those wafers to pass which have their 
keying notch aligned with it. If a wafer is incorrectly 
oriented it is turned through 90 degrees as it falls down 
the channel step following the exit port. A grooved 
channel inverts it if it has failed to pass through the 
other four ports and the keying procedure is repeated. 
As a consequence, all wafers passing from the feeders 
are oriented in the same direction and have the same 
surface turned upwards. 

Tape resistors, titanate capacitors, valve sockets, and 
other components are mounted on the wafers between 
the appropriate silvered conducting patterns. Rolls of 
resistor tape are placed on a machine that automati- 
cally cuts the tape into half-inch lengths, presses the 
resistors between the printed contacts on the wafer, 
applies pressure, and ejects the completed resistor- 
mounted wafer. A single machine is used to mount 
up to two capacitors on each surface of a wafer, Each 
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capacitor is automatically oriented and the silvered 
circuit on both surfaces is electrically tested before 
mounting. In the valve-socket assembler, silvered 
valve pins are mechanically placed into their proper 
holes in the socket, a wafer is placed on top, and a 
rivet binds the two pieces together. 


Assembling Operation 


After the various parts have been mounted on the 
wafers the notches in the ceramic are tinned with 
solder. The machine tat performs this operation 
automatically grips each wafer and dips one side after 
another into flux and solder. 

The wafers with their components mounted on them 
are now ready for assembly and this operation is 
accomplished by a single machine. Six vibratory 
feeders issue the wafers to a loading device that holds 
the wafers in an upright position between jaws. A 
chain drive carries this jig to a soldering position, 
where six more wires are bonded to it. Sections of 
wire between the wafers are cut out as required by the 
circuit connections. 

During each stage in the production, provision is 
made for complete automatic inspection. This com- 


Fig. 3. Completed * modules ’’ are 
inspected in this machine, which 
compares them with a standard and 
is controlled by information on 
punched cards 
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prises both physical gauging and electrical comparison. 
Printed circuits, resistors, and capacitors are com- 
pared with their ordinary prototype equivalents both 
before and after assembly. This is accomplished by 
the use of electronic computers, bridge circuits, and 
other comparison devices. The inspection “ code” is 
carried on the punched cards which were prepared by 
the design engineer and have accompanied the wafers 
all through the production process. After the final 
assembly of each “module” its whole circuit is again 
tested to see that it meets specifications within set 
tolerances (Fig. 3). 

The new automatic production system should prove 
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WITHIN a few days of the publication of this issue 
the eleventh Components Show opens at Grosvenor 
House, Park Lane, London, W.1. This annual private 
exhibition organized by the Radio and Electronic 
Component Manufacturers’ Federation opens at 10.0 
on April 6th for three days. Admission is by invitation 
ticket obtainable from the R.E.C.M.F., 22, Surrey 
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Garrard Engineering Co. 
Genera! Electric Co. 
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Gresham Transformers 
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of great strategic importance in the event of a national 
emergency, since the costs for conventional production 
and maintenance would be formidable in view of the 
quantities and varieties of equipment needed. The 
development of the system makes possible a rapid 
change over from civilian to military products (and 
back again) at short notice and at the same time allows 
a greatly expanded production capacity. Most of the 
operating “know-how ” is stored in mechanical fingers 
and electro-mechanical control mechanisms, and even 
electronic equipment designs may be stored, ready for 
production, in the form of punched cards and circuit 
stencil screens. 


NTS SHOW 


Street, Strand, London, W.C.2, by bona-fide users of 
components in design, manufacture or research. A 
list of the 130 exhibitors, including a number who 
have not previously participated in the show, is given 
below. It is hoped to include in our next issue a 
review of the trends in component design and manu- 
facture as portrayed at the show. 


Stand 
No 
Ross Courtney & Co. 


Salford Electrical Instruments 
Scott, Geo. L., & Co. 

Simmonds Aerocessories 

Simon Equipment 

Spear Engineering 

Stability Radio Components 
Standard Telephones & Cables 32, 
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Weymouth Radio Manufacturing 
Whiteley Electrical Radie Co. 
Wimbledon Engineering Co. 
Wingrove & Rogers 
Wireless Telephone Co. 
Wireless World and 
Engineer 
Woden Transformer Co. 
Wolsey Television 
Wright & Weaire 
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Radio Receiver 
Characteristics 


Attempt to Standardize Measurement 


and Description of Performance 


A, its title indicates, the new British Standard 
Glossary* is confined to electrical characteristics, and 
even some electrical characteristics (such as those con- 
cerned with hum, and stability with respect to 
temperature and supply voltages) are excluded. But 
within these limits the description “ glossary” hardly 
does justice to it. Not only are more than one hundred 
terms defined, but there are copious explanatory 
notes, especially on the theory of noise. The scope 
of the work, its general terminology, and the con- 
ditions assumed, are explained at some length in an 
introduction. There, with the help of a diagram 
representing a whole receiver or any section thereof 
as a four-terminal network connected to a source and 
load, definite meanings are given to such terms as 
“output circuit” and “ response.” 

It is much to be hoped that universal adoption, 
wherever practicable, of standard terms and character- 
istics will enable results obtained in different labora- 
tories to be fairly compared, and will lead to more 
definite assessment of receiver performance. Looking 
at the long lists of receiver properties with such names 
as “modulation-frequency intermodulation distortion 
characteristic,” however, one cannot but feel the need 
for a “preferred list.” Admittedly receivers of all 
kinds do between them have a great many character- 
istics in which somebody, sometime, might be inter- 
ested, and this Standard tries not to leave any out; 
but the first impact is rather overwhelming. 


New Definitions 


A number of the new 
revision of BS.204: 1943 


definitions anticipate the 
Glossary of Terms used 
in Telecommunications), which did not everywhere 
provide a satisfactory basis for the quantitative 
definitions of the newer work. It is good to see that 
the misguided effort in BS.204 to displace the 
commonly-used “frequency distortion” by “ attenua- 
tion distortion” has now been reversed. “ Non- 
linearity distortion” is now admitted as an alternative 
to “non-linear distortion”; perhaps in time the latter 
will be put where it belongs, in the “ deprecated” 
class. 

Some inconsistency and uncertainty in the use of 
terms is noticeable. There is nothing to show that 
“modulation factor” and “degree of modulation ” 
are not the same thing; but if they are, why not stick 


*British Standard Glossary of Terms for the Electrical Character 
istics of Radio Receivers (BS2065:1954 British Standards Institu 
tion, 2, Park Street, London, W.1. Price 6s 
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to one or other? The same might be said of “ change 
of frequency,” “frequency change” and “frequency 
conversion.” In the notes on distortion it is not clear 
whether a “linear system” does or does not include 
an ideal detector. In one sense such a detector can 
be described as linear and in another it cannot. In 
the definitions of various distortion characteristics it 
would have been helpful if the measure of the “ com- 
ponent magnitudes” had been standardized as either 
voltage or power and not left ambiguous. 

Confusion has for some time existed in the use of 
the symbol officially it denotes the “ amplification 
factor” of a valve, but some authorities very regrettably 
use it to mean “voltage amplification” of an ampli- 
fier. What could be more calculated to make confu- 
sion worse confounded, then, than the introduction, in 
this new Standard, of “ voltage amplification factor ”! 

In four definitions, harmonic distortion is reckoned 
in terms of the ratio of the harmonic content to the 
“ response ” (i.e., total output) instead of to the funda- 
mental component of the response. As a general 
principle it is desirable that the unwanted quantity 
should be compared with the wanted, not with the 
sum of the wanted and unwanted. On this point 
BS.2065 is not only in disagreement with the corres- 
ponding American standard, but is inconsistent with 
itself, for in its definition of amplitude distortion the 
measure of the response is its fundamental component. 


Intermodulation Distortion 


Although the declared aim of this Standard is 
generality, it defines intermodulation distortion factor 
in such a way as to take account only of the second- 
order (i.e., simple sum and difference) products, 
thereby encouraging design for small second-order 
products, regardless of the more objectionable higher- 
order products Incidentally, it would have been 
helpful if a standard method of numbering all inter- 
modulation products had been given.) Harmonic dis- 
tortion factor on the other hand, although harmonic 
distortion can be regarded as a particular case of 
intermodulation, is defined on a basis of total har- 
monic content. On the question of distortion, this 
Standard seems to fall between two stools, neither 
boldly tackling the problem of differing objectionable- 
ness of distortion products nor leaving the matter 
quite general and cpen. 

The intermodulation definitions, by making the 
basis of comparison the geometric mean of the input 
component magnitudes, imply that for a given geo- 
metric mean the distortion is independent of the 
individual component amplitudes. This is dangerously 
far from the truth. It is quite possible for the dis- 
tortion to be slight with equal components, and 
intolerable with widely unequal components having 
the same geometric mean, owing in the latter case 
to the larger amplitude running into grid current or 
“bottom bend.” These tactors so defined are therefore 
valueless unless the conditions are more closely 
specified, and the need for this is not mentioned. 

In spite of the many years this Standard has been 
germinating, therefore, it does not reveal itself as a 
completely mature growth. Many of its definitions 
are so general as to be of little value, for they still 
leave it to individual workers to specify important 
conditions in their own separate ways. And where 
a lead is given, as in distortion measurement, it is not 
always in directions that provide a sound measure of 
electrical performance. 

M. G. S 
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[wo-Band Television Receivers 


Choice of Intermediate Frequency 


By > HH. 
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I I has been made clear by the First Report of the 
Television Advisory Committee’ and subsequent dis- 
ussion that the adoption of Band III for television 
broadcasting is about to take place. Although only 
channels 8 and 9 will be available for some time, 
nevertheless we must look forward to the time when 
the whole band will be available for television. This 
will necessitate the construction of receivers to cover 
both Bands. I and III. Some thought must therefore 
be given to the choice of a suitable intermediate 
frequency, and the consequences arising out of its 
adoption. The choice of an intermediate frequency 
which would be supported by the manufacturers’ 
organizations, the B.B.C., the Post Office and other 
interested parties, could be a matter of some urgency 
if we do not wish to find ourselves in the same state 
with television as we are with radio at the present 
time. 

Possibly one of the greatest single nuisances that 
can cause interference with a receiver is that of a 
transmitter operating on or near the intermediate 
frequency of the receiver. With a view to minimizing 
this trouble, the Radio Manufacturers’ Association of 
America has recently decided on a standard vision if. 
of 45.75 Mc/s.* The Americans have been able to do 
this because their lowest transmitting channel (2), is 
54-60 Mc/s. Tie European frequency allocations 
prevent us from adopting the same frequency. Never- 
theless, it would be advantageous for us to secure an 
agreement on a European basis if only to avoid trouble 
occurring under unusual propagating conditions—a 
situation with which we are already familiar. 


European Conditions 


Unfortunately, the position is already somewhat 
bedevilled by the fact that countries are already 
making unilateral decisions on this matter. In Italy, 
for example, an if. band of 40-47 Mc/s has been 
declared protected by government decree.* This 
decision is based on their choice of 61-68 Mc/s as 
their lowest transmitting channel. Although a pro- 
tected i.f. band is a step in the right direction, its being 
a purely national decision makes one wonder whether 
the decree will offer any protection against sporadic-E 
activity, and whether, under conditions of such activity, 
their viewers may not find themselves the recipients of 
alternative programmes from Alexandra Palace or the 
Eiffel Tower! We in this country could not adopt 

hannel 1 as an if. band as it would put about 50 per 
ent of our receivers out of action. The foregoing only 
serves to illustrate how complicated the situation can 


st Report of the Television Advisory Committee, 1952, H.M 
Stationery Office, 1953 


Nov. 1950, Vol. 23, No. 11, p. 99. 
Gazzetta Uf jella Republica Italiana, (Part 1), 3rd April, 1952 
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become when events are allowed to take their natural 
course. There is only one certain way of dealing with 
this form of interference, and that is the suppression 
of all transmitting within a protected band over a wide 
geographical area, and this can only be made effective 
by international agreement. But first the band which 
requires protection must be decided upon. 

Before proceeding further, an examination of the 
frequency allocations in the v.h.f. and u.h.f. bands, and 
in the bands which might possibly be selected for 
intermediate frequency, will be necessary. The present 
allocations for the frequencies from 29.7Mc/s to 
585 Mc/s are shown in Table 1. 


LF. Harmonics 


The next most important source of interference is 
that of if. harmonics. These are much more serious 
in television receivers than in ordinary radio receivers 
because of the large bandwidth and the high level at 
which the detector operates. With the high inter- 
mediate frequencies involved, sufficient attenuation of 
the radiation of these harmonics from the detector is 
a difficult and costly process, if indeed any measure 
of success can be attained at all. It is generally agreed 
that it is necessary to take into consideration har- 
monics up to and including the fourth. This means 
that the if. cannot fall between: 

20.5 and 34Mc/s_ (41/2 to 68/2) 

13.7 and 22.7 Mc/s (41/3 to 68/3) 

10.25 and 17 Mc/s (41/4 to 68/4) 
A relatively wide frequency clearance must be main- 
tained between the lowest signal frequency and the 
high-frequency edge of the if. pass-band, if 
instability is to be avoided. Our choice, then, 
bears a close resemblance to that of Hobson’s. 
Assuming that we are concerned only with the British 
standard of vestigial-sideband transmission, the if. 


TABLE 1 


Band 
(Mc/s) 
29.7- 41 
41-68 
67-87.5 
87.5-100 
100-108 
108-144 
144-146 
146-174 
174-216 
216-235 
235-420 
420-470 
470-585 


Allocation 


Public Services. 

Television Broadcasting (Band 1). 

Public Services. 

Sound Broadcasting (Band 2). 

Public Services. 

Aeronautical Services. 

Amateur Transmitting. 

Public Services. 

Television Broadcasting (Band 3). 
Aeronautical and Navigational. 

Public Services. 

Aeronautical, Navigational and Amateur. 
Broadcasting. 


vision carrier would fall at 35.25 Mc/s, the pass-band 
would be 34-38.5 Mc/s, allowing 2.5 Mc/s clearance 
between it and the lowest signal frequency. Some 
authorities believe that the fifth if. harmonic can be 
troublesome,‘ and it is interesting to note that the 
fifth harmonic of the band given above falls in Band 


*K. R. Sturley, ‘* Radio Receiver Design,” Part 2, Chapman and Hall, 
1947, pp. 391/2 
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III, and the situation becomes impossible. Adequate 
precautions will have to be taken in the receiver de- 
sign to reduce fifth-harmonic radiation to negligible 
proportions. 

Although the intermediate frequency has already 
been determined, the matter, clearly, cannot be 
allowed to rest there. It is necessary to investigate 
other forms of interference which may be expected to 
arise out of the use of this particular frequency, 
although it can only be a matter of academic interest 
to the receiver designer, in so far as it involves factors 
over which he has little or no control. The remain- 
ing important forms of interference are due to, (a) 
second channel, (b) oscillator second harmonic, (c) 
the local oscillator of a neighbouring receiver. The 
last of these can be dealt with first. On Band I, the 
oscillator covers from 80.25 to 102 Mc/s, and on 
Band III, from 215.5 to 250 Mc/s. As can be seen, the 
oscillator of a receiver tuned to the lowest channel of 
Band III could cause interference to a neighbouring 
receiver tuned to the highest-frequency channel in that 
band. This can only be avoided with certainty by 
ensuring that these two channels do not serve the 
same area. Similarly, only by careful adjustment 
between the television channels on Band I, and the 
sound-broadcasting channels on Band II, will a lot 
of heart burning be avoided in the future. 


Interference Charts 


Graphs are used to illustrate the second-channel 
and oscillator-second-harmonic interference position, 
and these are shown in Figs. 1, 2, 3 and 4. For the pur- 
poses of this analysis, it is assumed that severe 
interference could be caused by broadcast, amateur 
and public-service transmitters. Fig. 1 shows that no 
interference may be expected on Band I from these 
sources due to the second channel. In Figs. 2 and 3 
two sets of possibilities occur because there are two 
responses to the oscillator-second-harmonic. If the 
oscillator frequency is f,, then interference can occur 
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Fig. 3. Oscillator-second- 
harmonic interference, (a) 
Band iil (2 f. if.) ; (b) 
Band Ill (2 f. if.) 


from 2f,+1if., the more 
important of these being 
2f.—if., as this is nearer 
the signal frequency where 
the selectivity of the signal 
circuits may be expected to 
be poorer. On Band III, 
however, the position is 
less satisfactory, as, owing 
to the severe damping of 
the signal-frequency cir- 
cuits caused by valve in- 
put impedance, the selec- 
tivity may prove to be 
inadequate for dealing with 
interference from strong 
signals on 2f,+if. The 
graphs are constructed on 
the basis of vestigial-side- 
band working, and assume 
that, for interference pur- 
poses, the bandwidth is 
4Mc/s wide; i.e., from 
34.25 to 38.25Mc/s. A 
rule placed vertically 
against any carrier fre- 
quency on the signal- 
frequency scale, will give 
the interference band on 
the interference frequency 
scale, where the signal fre- 
quency cuts the two 
“curves” for the particu- 
lar value of intermediate 
frequency. Conversely, a 
ruler placed horizontally 
against any interference 
frequency, will show the 
position and extent of that 
interference on the signal- 
frequency seale. 

A summary of the results 
obtained from the graphs, 
is given in Table 2 on the 
following page. From this 
it can be seen that the 
prospect of interference- 
free television is none too 
bright. However, in prac- 
tice, the position may not 
be as bad as it might be. 
Some of the interference 
possibilities listed, such as 
those arising from 2f,+i.f. 
on Band I, should produce 
little trouble in any self- 
respecting receiver. As to 
the other forms of inter- 
ference, the designer can 
do little to alleviate the 
position, and the matter 
becomes the responsibility 


Fig. 4. Second-channel in- 
terference, Band Ill 
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of the authority who allocates frequencies to stations. 

For the purpose of comparison, curves have been 
drawn for an if. of 40.25 Mc/s, in order to ascertain 
whether relief could be obtained by using a higher 
intermediate frequency at the expense of losing 


TABLE 


with 35.25 Mc/s. If it is agreed that this is, in fact, 
the most favourable if. to select, then it is suggested 
that the first step that should be taken is to standard- 
ize on this frequency, and then to suppress all broad- 
casting in the band 34.25 to 38.25 Mc/s. The next 
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Table of Interference Possibilities 


i.f. 35.25 Mc/s 
Interference 
source 
Mc S$) 


Frequencies 
affected 
\ Mc S 


41—55.6 
54 56.9 
55—68 


186.5—216 
144—146 
146—172 


235—245 
452.5—470 
381—420 
243.5—289.5 
4170 —540.5 
420—468 


"7 


74-—182.8 
4— 193.7 
1+—216 
216 
216 


] 
l 
l 


7: 
7 
180.8- 
191.9 


i.f. 40.25 Mc/s 


Interference 
source 
(Mc/s) 


Frequencies 
affected 


144—146 
146—174 
144—146 
146—151.5 
235—259 
174—177 
467 .5—470 
386—420 
253.5—299. 
470—555. 
420—470 
470——472.5 


189.5—2 
214.7- 


Channel 1. The results are quoted beside those for 
35.25 Mc/s, and they show that nothing worthwhile 
would be gained by such a change. It would appear 
therefore, that we shall have to do the best we can 


SIMPLIFIED 


THE illustration shows the original wiring of a push 
button switch used on a tape deck and the same unit 
now fitted with a printed circuit strip. The change to 
this more up-to-date system was adopted after an 
examination of the wiring had shown that three-quarter 
of the connections to the switch were made between 
points located on the actual switch unit. The strip 
merely wrapped round the switch with the tags pro 
jecting where required and soldered to the adjacent 
metallizing 

The printed circuit is of the etched variety in whic! 
the connections required are 
printed on a_ metal-foil 
covered plastic insulating 
base and the unwanted metal 
etched away in an acid bath 

Apart from other advan 
tages, Wiring mistakes are 
avoided, inspection time is 
reduced and rejects min 
mized. The assembly shown 
is embodied in the latest tape 
deck produced by Truvox 
who say that though printed 
circuitry is at present a littl 
more costly than olde 
methods, savings in othe! 
directions about balances 
the increase. 
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step should be to evolve a sensible frequency plan, 
if such a thing is possible. Viewing the past history 
of frequency planning, one cannot help entertaining 
serious doubts about such a possibility. 


WIRING 


The old (top) and the new 
(left) method of assembling 
the control switch in the Truvox 
Mark 3 tape deck. 
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TRAIN FOR THE FUTURE 


with E.M.I. 


FULL-TIME COURSES PLANNED 
TO MEET MODERN 


INDUSTRIAL REQUIREMENTS 


Industry must have more personnel trained 
television and the industrial applica- 

tions of electronics. This demand grows greater 
lay by day, as more industriesintroduce electronic 
processes to improve efficiency. This vast new 


ld presents opportunities and a challenge to 


/ 


first tests on radar equipment 
clories. 


vork in one of the E.M.I. laboratories. 


ambitious young people, to those who are willing 
to work for a worth-while future. 


Train now and train well E.M.I. 


Institutes, the college which is part of one of the 


with 


world’s greatest electronic organisations con- 
cerned with the research and latest developments 


in the application of electronics. 


Our Attendance Courses are therefore 
planned and conducted with an intimate know- 


ledge of present and future requirements. 


4-YEAR COURSE: 
ING 


ELECTRONIC 


outstanding 


ENGINEER 


intended for Science sixth- 
formers who are capable of training into future 
team leaders in scientific applications. Final 
qualifications are B.Sc. and City and Guilds Full 
Technological Certificate in Telecommunication 
At least 18 E.M.I. Scholarships are 


the which 


Engineering. 
offered for 


October 5th. 


1954 Course commences 


3-YEAR COURSE: TELECOMMUNICATIONS 
Entrance standard (G.C.E. ordinary level or its 
equivalent). This Course is 


designed to train 


assistant Development Engineers. Final qualifi- 
cation is the City and Guilds Full Technological 
Certificate. This Course provides opportunities 
the E.M.I. 


Next course commences 30th August 1954. 


for Factory experience in Group. 


1-YEAR COURSE: Full-time day Course in the 
Principles and Practice of Radio and Television, 
mainly designed for the training of Radio and 
Television Servicing Next 


Engineers. course 


commences 21st April 1954. 


Brochure giving full details of the above and other courses 


INSTITUTES Dept. 16, 10 Pembridge Square, London, W.2 
Telephone: Bayswater 5131/2. 


Associated with “His Master's Voice’"’, Marconiphone, Columbia, etc. 
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Length 3‘2mm 
Diameter 7°2mm 


SenTerCel Types M1 and M3 rectifiers are low In cost and offer many 
advantages. They replace equivalent thermionic valves and can be 
wired directly into circuit ; wiring is reduced and valve-holders are 
eliminated 

Both types operate at minimum input levels of 0.5 volts, type MI 
at frequencies up to 5 Mc/s and type M3 up to 100 kc/s. 


APPLICATIONS 


AGC rectifiers : muting circuits : contrast expansion and com- 
pression : level indicators : modulation depth indicators : 
limiters : automatic frequency control. j 


Self Capacitance 22 pk 
Forward Resistance at 5 V D.C. 10 k® 
Reverse resistance at 5 V D.C. 1,000 MQ 


Average Maximum Peak Inverse Voltage....68 V 
Characteristics Minimum A.C. Input 0.5 V 
Maximum Frequency 5 Mc/s. 


Self Capacitance 65 pI 
Forward Resistance at 5 V D.C. 1.2 ka 
Reverse Resistance at 5 V D.C. 45 M® 
Average Maximum Peak Inverse Voltage....68 V 
Characteristics Minimum A.C. Input 0.5 \ 
Maximum Frequency 100 ke/s 


SELENIUM Standar d Te lephones and C ables 5 Limited 


tere 


RECTIFIER DIVISION : Warwick Road, Boreham Wood, Hertfordshire 


RECTIFIERS 


Relaxation Oscillators 


“CATHODE RAY” 


How They Differ from Ordinary Oscillators 


N O American film is really typical unless every now 
und then somebody says “Take it easy!” or 
“Relax!” Whether this is because life in the 
U.S.A, tends to make everyone naturally tense, or 
whether it is because the script writer wants to make 
the audience believe the situation is tense, I am not 
quite sure. But I am told that the connection between 
what is commonly understood by relaxing and the 
sort of relaxing that presumably goes on in what are 
called relaxation oscillators is not obvious to all. What 
are relaxation oscillators, and how does one distinguish 
them from any other kind? 

Most people who have heard of them at all, I believe, 
have an impression that they are quite recent—pos- 
sibly a development of the second world war. It is 
true that they were greatly developed during the war, 
but the name actually appears at least as early as 1926.* 
And the things themselves appeared earlier still; per- 
haps the most celebrated date is April, 1918, when 
Abraham and Bloch described their famous multivi- 
brator. I am confining the discussion to valve oscil- 
lators, of course; if one were to include mechanical 
relaxation oscillators there would hardly be any limit 
to their antiquity. 


Electrical Transients 


Not to beat about the bush any longer, relaxation 
oscillators are those that do not rely on inductance- 
capacitance tuning circuits. But it is hardly satis- 
factory to define something by what it is not. In any 
case, dictionary definitions, even when perfectly 
correct, often fail to make matters clear to the un- 
initiated; and in this case unfortunately Roget’s Dic- 
tionary of Electrical Terms confuses relaxation oscil- 
lators with intermittent oscillators (better known as 
squeggers). To understand exactly what relaxation 
oscillators are, one should go right to the beginning 
and consider electrical transients. That may sound 
rather formidable, because the orthodox way is by 
differential equations; but fortunately a very good pic- 
ture can be built up by considering some familiar 
mechanical analogies. 

If we puncture a tyre there is a mechanical transient 
The air, which up till then had been resting quietly 
inside the tyre, hisses out. Its speed of exit is greatest 
at the start, and gradually eases off as the pressure 
relaxes. This fact can be shown as in Fig. 1. The 
electrical analogy, of course, is connecting a resistance 
across the terminals of a charged capacitor. The elec- 
trical pressure or voltage of the charge drives current 
through the resistance, and as this loss of charge causes 
the voltage to decline the current gets less and less, as 


Relaxation Oscillators B van der Pol, 
Magazine, Nov. 1926, p. 978 


Philosophical 
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Explains 


shown in Fig. 2. The curves in both of these diagrams 
can be called relaxation curves, because they show the 
way in which tension (mechanical or electrical) is 
relaxing. Their shapes are similar because the mass 
of air coming out of the tyre is small compared with 
the resistance offered by the small hole it has to come 
out through, and the inductance of the circuit (which 
corresponds to mass or inertia in a mechanical analogy) 
is small compared with its resistance. 

Another mechanical analogy is a released spring, but 
here the situation is complicated by the mass of the 
spring generally being far from negligible in compari- 
son with the friction or mechanical damping or resis- 
tance. The result is that the spring oscillates to and 
fro several times before coming to rest. The outline 
or “envelope,” shown dotted in Fig. 3(c) is similar to 
the curves in Figs. 1 and 2. The same kind of damped 


Fig. |. Graph of what happens 
when a tyre is punctured. 


Fig. 2. Electrical analogy of the punctured tyre. 


Fig. 3. (a) and (b) are two 
exam>les of mass-loaded 
springs which discharge in 
the oscillatory manner (c). 


| 


oscillation is obtained when the inductance of a dis- 
charge circuit (Fig. 4) is sufficiently large compared 
with the resistance. The amount of inductance 
needed to make a discharging circuit oscillatory (that 
is to say, overshoot the final level at least once) must 
be greater than R°C/4. (If R and C are in ohms and 
microfarads, L. will be in microhenries.) Even if 
the discharge circuit of a capacitor is highly induc- 


tive, the current can be prevented from oscillating 


by arranging that there is enough resistance to 
make R’C/4 at least as great as L. A _ very 
familiar practical analogy is the springing of cars. If 
nothing were done to increase the mechanical resis- 
tance, every time a car went over a bump or pot-hole 
it would bob up and down like Fig. 3, which might 
almost be worse than having no springing at all, for 
if the bumps happened to occur about once per cycle 
of oscillation the bouncing would soon become violent. 
That is why dampers or so-called shock-absorbers are 
fitted. 

In radio, on the other hand, oscillations are the stuff 
of life, and one of the main objects of the game is to 
prevent them from dying out at all but to keep them 


Fig. 4. Inductance-loaded 
discharge circuit analo- 
gous to Fig. 3 


aA. 


URRENT OR VOLTAGE 
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Fig. 5, If the total resistance in Fig. 4 is made 
negative, its oscillations grow like this. 


going at constant amplitude just as long as one wants. 
Theoretically it can be accomplished by reducing the 
resistance to zero. This can’t be done literally, in the 
circuit itself, and even if it could it would be of no 
practical use, for there would be no spare power to do 
a job of work. That is where the valve comes in, for 
it can be arranged to neutralize resistance by feeding 
in power from the h.t. supply at the right moments 
to keep the current in a tuned circuit oscillating, even 
when oscillatory power is drawn off. The best 
mechanical analogy, I think, is the balance-wheel of a 
watch. If you have let the mainspring run down, or 
it is broken, a push on the balance wheel will only 
make it oscillate to and fro several times, in the Fig. 3 
manner. But when the force of the mainspring is 
brought to bear on it twice per cycle by means of the 
escapement mechanism, the wheel keeps going 
continuously. 


Negative Resistance 


The sort of oscillator in which the resistance of a 
tuned or naturally oscillatory circuit is neutralized by 
a valve is sometimes (if it has to be distinguished) 
called a harmonic oscillator. That is not because it 
is notable for generating harmonics—quite the 
reverse—but because it performs “simple harmonic 
motion.” In practice it does also generate some 
harmonics, but that is usually an undesired incidental 
consequence of the fact that it is impossible to bring 
the net resistance of the system exactly to zero and 
keep it there. To make quite sure that the net resis- 
tance is not positive (which would make oscillation die 
away) one has to make it at least slightly negative. 
When that happens, oscillation builds up, as in Fig. 5, 
theoretically without limit. In practice, of course, the 
valve that provides the negative resistance very soon 
reaches its own limits; owing to grid current, cut-off, 
and one thing or another, its characteristics change, 
and in the end such changes always reduce the 
negative-resistance contribution of the valve. So 
when the amplitude of oscillation reaches the point at 
which the net resistance of the whole outfit is zero it 
stops growing. It is this limiting action that causes 
harmonic distortion. 

Most often a stable balance is achieved quite auto- 
matically, so that when the balance point has been 
reached the oscillator carries on indefinitely at a more 
or less steady amplitude. But many experimenters 
will have found for themselves that some valve oscil- 
lators fail to do this; the growth of amplitude causes 
a change in circuit conditions that makes the net 


Fig. 6. Voltage’current 
graph of a linear resistor, 
in which its resistance 
is indicated by the slope, 
constant and positive in 
this case. 
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resistance positive, causing the oscillations to die 
away, and it is only when they have ceased that the 
net resistance again becomes negative and oscillations 
start building up again. The result is that oscillation 
keeps on stopping and starting. A common example 
is a tightly coupled r.f. oscillator, having in series with 
its grid a capacitor shunted by a very high resistance. 
This arrangement—the well-known squegger—usually 
stops and starts at some audible frequency, as can be 
discovered by putting a pair of phones in the anode 
circult 

The thing to concentrate on just now, however, is 
not the squegger but more precisely how it is that 
valves can reverse the natural tendency depicted in 
Fig. 3, converting it into Fig. 5. In other words, how 
comes this “ negative resistance ” ? 

But first, what is the nature of positive resistance? 
So far as the kind of resistance that was studied by 
Ohm is concerned, one of its basic features is that 
the current flowing through it is directly proportional 
to the voltage applied to it, as shown in a graph such 
as Fig. 6. When the voltage is reckoned upwards, as 
here, the resistance (being V/I) is represented by the 
slope of the graph. Since Ohm’s day we have extended 
the idea of resistance to include circuit elements such 
as valves, which have voltage/current graphs that are 
not simple straight lines passing through the origin. 
Fig. 7(a) is an example in which the resistance starts 
off quite small, as shown by the gentleness of the 
slope, and then rapidly becomes very large as the 
voltage increases. Drawn this way, the curve may not 
be easy to recognize, but when plotted the other way 
round, Fig. 7 (b), there is no difficulty in identifying it 
as the anode characteristic of a pentode or tetrode. 
Either way, in spite of having a large range of values, 
the resistance is always positive. An increase of 
voltage never makes the current less, or vice versa. 
An exception is the old-fashioned tetrode with its 
kink, shown in Fig. 8. Between A and B an increase 
in voltage does reduce the current, so the slope resist- 
ance is negative. And if one connects a tuned circuit 
in parallel between anode and cathode, as in Fig. 9, it 
oscillates without more ado, provided that the dynamic 
resistance of the tuned circuit is greater than the 
negative resistance of the valve, so that the parallel 
combination is negative.T 


Elusive Working Point 


This type of oscillator, by the way, is called the 
dynatron, and has the quite exceptional feature of 
providing negative resistance to d.c. Most valve 
oscillator circuits depend on inductive or capacitive 
couplings so can only function with a.c. But, you 
may say, oscillations are a.c., so what possible sig- 
nificance can “ d.c. negative resistance” have? Well, 
as it happens, this brings us to a crucial stage in the 
approach to relaxation oscillators. Suppose we replace 
the tuned circuit in Fig. 9 by a plain resistance, equal 
perhaps to the dynamic resistance of the tuned circuit. 
Obviously it cannot oscillate; yet the resistance of the 
system as a whole is negative, so what does it do? 
Suppose the anode voltage V, (Fig. 10) is applied 
through the resistance represented by the slope of the 
load line SPQ, with the intention of working at the 
point P. On paper this seems quite sound, because 


t If you are sceptical about the sign of a parallel combination of 
witive and negative resistances being the same as that of the 


to find the 
+20k0. (The 


r of the tw iry using the formula ~—-2 


' 
resistance when R, is Sk and R, is 
swer should be 6( 
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Fig. 7. Anode voltage current graph of a pentode, (a) plotted 
in same way as Fig, 6 and (b) as 
more usually done. 


AAODE CURRENT 


ANODE VOLTAGE 
Fig. 8, (Above) Anode 
characteristic of early 
type of tetrode, showing 
negative-resistance por- 
tion AB. 


Fig. 9. (Right) Dynatron 
oscillator circuit. 


ANODE CURRENT 


ANODE VOLTAGE 


Fig. 10. QPS is the load-line of a resistor substituted for L 
and C in Fig. 9, and V,, is the anode supply voltage applied 
to it and the valve in series. (The load resistance is positive 
because voltage across it is reckoned to the left from V,,.) 
All three working points, Q, P and S look possible, but P is 
unstable. 


the current flowing through both resistance and valve 
is I,, and the voltage Vp—V, is dropped in the resist- 
ance, leaving V, between anode and cathode of the 
valve; and the current through the valve when voltage 
V, is applied to it certainly is I,. Yet if you were to 
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try it you would find point P strangely elusive. Why? 

Suppose the anode current and voltage did manage 
to be I, and V;. Then the slightest fall in current 
would cause the voltage across the resistor to fall more 
than it rose across the valve, so there would be some 
spare voltage across the valve which would reduce the 
current more, causing the voltage across the resistor 
to fall still more, and so on. The current would keep 
on falling until a fundamental change in the situation 
occurred, and this would not occur until the net 
resistance of the system ceased to be negative. What 
happens is that the working point shifts as quick as a 
flash to S, where the current is less than at P but the 
total voltage, V), is again correct. But so it is at point 
Q, where the current is more than at P, and like S 
this is a point where the resistance of the valve is 
positive. Since Q and S are both possible positions, 
which one would be the actual working point? Would 
the current be I, or I,? Well, it all depends on what 
was done at the start. If the voltage V, were switched 
on after the cathode had warmed up, the anode 
current would probably be found to correspond to 
point Q. But if now the resistance were reduced 
(indicated on the diagram by raising the slope of the 
load line attached to V) sufficiently to make Q 
and P coincide, the working point would slide 
instantaneously down the negative slope until it got 
to S. Increasing the resistance until S and P 
coincided would reverse the process. We have prob- 
ably experienced mechanical analogies of this; such as 
the tin lid that caves in with a bang when we press it 
on top, and then springs back with another bang when 
we push it from underneath. 


Slowing Down the Transitions 


These changes from one stable shape of the tin lid 
to the other, quick though they may be, are not in the 
same speed class as the slide down the slippery slope 
of the. negative resistance of a dynatron. But we can 
slow down the process by connecting a large capaci- 
tance across the valve from anode to cathode. If it is, 
say, 20“F, with a resistance of 0.3M{, the charging 
is slow enough to follow on a milliammeter. Instead of 
gradually tailing off like Fig. 2 it tends to accelerate, 
until stopped suddenly by the bend in the character- 
istic curve. If one starts off with infinite resistance, 
the capacitor being uncharged, the slide is started by 
gradually reducing the resistance until point Q is 
passed; once started, it carries on automatically until 
a point somewhere near S is reached. There it stops, 
and to get a repeat performance one has to push it back 
to the top of the hill, say by short-circuiting the 
capacitor. 

Obviously this is nothing like continuous oscillation, 
the reason being the absence of anything automatic to 
give the push back to the starting point. In the LC 
oscillator it is the energy stored in the tuned circuit 
that gives the reverse push, just as the energy stored in 
a child on a swing by a push brings it back again to 
the pusher. It would be possible to modify the dyna- 
tron circuit by providing a relay to short-circuit the 
capacitor momentarily every time the anode current 
fell below a certain level, such as I, in Fig. 10. Then 
the thing would generate a continuous succession of 
saw-tooth waves, sliding steadily down the negative- 
resistor slope, back to the start instantancously, sliding 
down again, and so on. It would be a relaxation 
oscillator—but a very clumsy one. There are much 
better ways of keeping the oscillation going. The 
simplest is the ordinary neon-tube oscillator, Fig. 11. 
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VOLTAGE ACROSS NEON TUBE 


TIME 


Fig. 12. Voltage waveform obtained with Fig. II. 


The peculiarity of neon tubes, such as the small 
lamps used to remind housewives that their electric 
ovens are still on, is that practically no current at all 
passes until the voltage reaches something like 180; 
then it goes up with a bump, and unless there is some 
resistance in series to limit the current to a reasonable 
amount the life of the device is likely to be only a 
fraction of a second. Reasonable current once having 
been started, however, it continues to flow until the 
voltage across the tube is reduced well below the 
“ striking ” voltage; probably about 20 volts lower. So 
what happens when the voltage is switched on in 
Fig. 11 is that C charges through R, the voltage across 
C rises, and N does nothing until its striking voltage 
is reached; when it strikes it is equivalent to a resist- 
ance of only a few hundred ohms, which compared 
with R is almost a dead short, so C very rapidly begins 
to discharge. It gets only as far as the extinguishing 
voltage of N, however, for then N cuts out, and C starts 
charging again, slowly compared with the discharge 
because it takes place through the comparatively high 
resistance R. At the higher voltage N strikes, and so 
on continually, as in Fig. 12, where V, is the striking 
voltage and V, the extinguishing voltage. The dura- 
tion of each cycle, and hence the frequency, depends 
on CR (the time-constant of the circuit) and on V,, 
V. and the applied voltage. 

From a practical point of view this type of relaxa- 
tion oscillator has little in its favour except its extreme 
simplicity and cheapness. But it is a very good illus- 
tration of the British Standard definition of a relaxa- 
tion oscillator}, which I think this is the right moment 
to quote: 

A generator of oscillations characterized by 
cycles, each consisting of a period during which 
energy is stored in a reactive element followed 
by a period of transition, or relaxation, during 
which the reactance discharges. These pro- 
cesses usually occur at very different rates. 

Note “reactive element”; not “capacitor.” The 
reason is that the definition is intended to include 
oscillators in which the energy is stored magnetically 
in an inductor. We shall take a look at an example of 
this in a moment, but just now you may be able to see 


+ B.S. 204: 1943, Glossary of Terms Used in Telecommunication, 
Definition No. 1924 
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why I have gone rather fully into the principles before 
giving the definition. Except for the comment at the 
end, which, as Americans say, is not mandatory, there 
is nothing very obvious to exclude ordinary tuned 
oscillators from this definition. Their cycles of oscil- 
lation certainly each consist of two periods during 
which a reactive element alternately charges and dis- 
charges. The essential thing about this definition is 
what it doesn’t say. It doesn’t say anything about the 
second reactive element that is necessary to a tuned 
or LC oscillator, in which the energy discharged from 
the first reactive element is stored, and from which the 
first is then recharged. Since things that are not 
mentioned in a definition are not necessarily absent 
from everything covered by it, this definition fails to 
distinguish clearly between relaxation oscillators and 
others. It is only the added comment that gives one a 
hint that LC oscillators are not meant to be included. 
Personally I would alter the words “reactance dis- 
charges” to “energy is dissipated,” because the essen- 
tial distinction is that in an LC oscillator energy is 
tossed to and fro between two reactors, whereas in a 
relaxation oscillator a new lot is used up every cycle. 


Mechanical Analogies 


We seem to have been getting rather behind with 
our mechanical analogies, but it is not difficult to think 
of plenty of mechanical relaxation oscillators; some of 
them, operating from the galleries of the cheaper 
variety theatres to denote contempt or disapproval, 
being less polite than others. Of the others, a good 
example is the creaking of a rusty hinge. What 
happens when the door suspended on it is slowly 
pushed is that the tension builds up against the stiff 
friction, until suddenly it gives way and one surface 
slips over the other, relieving the tension and causing 
the friction to take charge once more. If “Pressure 
on the hinge” were substituted for “Voltage across 
neon tube,” Fig. 12 would apply fairly well. To some 
extent a violin is a relaxation oscillator working on the 
same principle. Rosin is used to increase the friction 
between bow and strings, causing the string alter- 
nately to be pushed forward and to slip back; but 
since the string itself has both mechanical inductance 
and capacitance, and is attached to a wooden reson- 
ator, the tone is modified in such a respect as to be 
more generally acceptable than that of a creaking hinge. 

At one time the most important kind of relaxation 
oscillator was the multivibrator, which generates 
waves with such steep rise and fall that hundreds of 
harmonics are strong enough to be detected, and this 
is very useful in frequency measurement. But with 
the popularization of oscilloscopes, and still more of 


Fig. 13. Simple inductive relax- Fig. 14, 
ation oscillator. 
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television receivers, the multivibrator class has been 
vastly outnumbered by saw-tooth generators of many 
kinds. There are whole books devoted mainly to these 
things, so I don’t propose to embark on descriptions of 
them all, but wil! finish with the promised example of 
an inductive relaxation oscillator. 

As it turned out, it was rather a rash promise, and 
if I'd known the bother it was going to give me, 
well... ! The trouble was that all the inductive 
relaxation oscillators circuits I could find included 
capacitors, which would inevitably have confused the 
issue. So I hooked up the simple—deceptively simple 
—circuit shown (appropriately enough) as Fig. 13, 
consisting of an ordinary medium triode and a 1:1 
output transformer. Connected in this way, it has a 
negative-resistance characteristic, for when voltage 
across the anode winding of the transformer makes the 
anode more positive its tendency to increase the anode 
current is more than neutralized by the grid being 
made negative. 

It certainly worked. With as little as 20V “h.t.” it 
produced peaks of over 1,000V across each of the 
transformer coils. Fig. 14 shows two cycles of this 
output as seen on the oscilloscope. This waveform was 
not unexpected, but to think up a convincing 
explanation of the cycle of operation that could be 
reconciled both with it and with the current waveform 
in the anode circuit was a different matter. Oscillo- 
grams of this class of circuit, using iron-cored coils in 
unconventional ways, always look very different from 
the tidied-up versions one sees in books, Fig. 15 
shows, at the top, the anode current and transformer 
voltage waveforms after the period of the voltage 
pulse has been very much broadened out to show the 
details. To make sense of them, even in this modified 
form, it is necessary to add the grid current waveform 
and to fill in the zero-current levels (shown dotted) 
and to realize that the parts shown shaded are currents 
forced through stray capacitance by the fierce voltage 
peak. The effective flux-producing current in the trans- 
former is I, —I,, shown at the foot of Fig. 15; and the 
voltage V; across either transformer coil does now 
clearly look as if it were proportional to the rate of 
decrease of net current, which according to theory is 
what it ought to look like. It would have been so em- 
barrassing if it hadn’t! If one considered the anode 
current alone it certainly couldn’t; the important thing 
is that the close-coupled transformer forces the flow 


Fig. 15. (Right). Current 
and voltage waveforms 
of Fig. 14, with voltage- 
peak period greatly 
broadened out. 


Voltage waveform ob- 
tained with Fig. | 3. 


of grid current that makes the resultant current wave- 
form a saw-tooth. During about 99 per cent of each 
cycle, magnetic energy is being slowly and steadily 
built up by the growth of net current; during the 
remaining 1 per cent it is “ discharged” by the sudden 
convulsive cut-off of current when grid current ceases 
to load the secondary, and this sudden relaxation is 
the cause of the relatively enormous voltage peak. 


Summing Up 


To describe the operation of this “simple” circuit 
in full detail would take an awful lot of time, and 
would spoil your enjoyment of working it out for your- 
selves, so I finish with a quick summary of the whole 
subject. Single reactive elements—capacitors or in- 
ductors—discharge their voltage or current in the 
manner shown in Fig. 2. Combinations of both capaci- 
tor and inductor discharge in the manner in Fig. 3, 
provided there is not much resistance. When the 
resistance is reduced below zero these oscillations, 


CRYSTAL SE 


Avoiding a 


3 is often the simple things that cause most trouble; 
a case in point is the connection of the crystal set 
described some two years ago in Wireless World* to 
a valve amplifier. 

The simplest way perhaps is to use an intervalve 
transformer as one can then hardly go wrong; a 3 or 
5 to 1 step-up will suffice. Two changes in the original 
circuit are, however, advised; one is to drop the 
0.002 »F ’phone bypass capacitor to from 100 to 500 pF, 
the other is to connect a 47-k{) resistor across the 
primary winding. The latter addition will damp out 
any transformer resonances. 

Resistance-capacitance coupling can, of course, be 
used in place of a transformer, but there is at least 
one pitfall which may or may not affect the perform- 
ance of the valve amplifier; it depends on the actual 


* “A Modern Crystal Set 


Wireless World, September, 1951 
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CRYSTAL SET AMPLIFIER 
Circuit arrangement for connecting crystal set to amplifier 
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Possible 


instead of dying away, build up as in Fig. 5, but this 
growth comes to a “ ceiling ” when the valve providing 
the negative resistance becomes overloaded. If nega- 
tive resistance is applied to a single reactor it charges 
up, usually like the reverse of Fig. 2, and here too the 
process is halted by the valve characteristics. What 
happens next is either that the system sticks in a stable 
position, from which it has to be “triggered” to 
repeat the operation, or the valve causes a discharge 
that automatically obtains continuous repetition, as in 
a machine-gun. It is arrangements of this last type 
that are called relaxation oscillators. Squeggers are 
combinations of harmonic and relaxation oscillators. 

Although the tendency is for relaxation oscillators 
to produce very angular waveforms, this is not an 
essential feature; in the familiar RC audio oscillator 
the resistances and capacitances are so arranged that 
negative resistance sufficient to maintain continuous 
oscillation is confined to a band of frequency that 
includes the fundamental but excludes the harmonics, 
sO a very pure waveform is obtainable from a relaxa- 
tion oscillator. 


T AMPLIFIER 


Pitfall 


working conditions. If the amplifier has a grid input 
capacitor and grid leak (the latter often being a 
volume control) then it only remains to conne.’ a 
resistor of about 47k across the ’phone term ; 
of the crystal set. However, it would be advisa='¢ 
in this case also to drop the original phone bypass 
capacitor (0.002 »F) to about 100 pF. 

If, however, the amplifier is not fitted with a grid 
coupling capacitor and leak; or perhaps a single-stage 
amplifier is being added to boost the output, not 
necessarily for loudspeaker reproduction, but to give 
more comfortable volume in two or more ’phones; 
then in addition to a diode load resistor of 47 k®, as 
already mentioned, a grid coupling capacitor and leak 
must be included, as shown in the accompanying 
circuit. 

The reason for the blocking capacitor C,, diode 
load R, and grid leak R, is, of course, to keep the d.c. 
voltage developed across R, by the rectifying action 
of the crystal diode from reaching the grid of the 
following valve. ‘This voltage may have either a posi- 
tive or a negative sign at the grid end of R,—it 
depends on the way round the crystal diode, D, is 
connected—and were C, not there this voltage would 
either add to or subtract from the grid bias on the 
valve. 

With weak signals this d.c. component might not 
matter, but with strong input signals—the condition 
when a crystal set works best—several volts could 
be developed across R,;. Under such conditions the 
grid bias on the following valve could be anything 
from zero to several times the optimum. The resistor 
R, and capacitor C, give additional rf. filtering, should 
it be required. H. B. D. 
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are invited to send 
today for this NEW 
complete catalogue of Ediswan Clix 
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Components. Just write “Components 
Catalogue please”’ on your 
business letterhead and 


we will send you a copy. 
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CLEARLY the Best 
RA. Speakers 


TRUVOX 


Robust. Reliable, 
Really Weatherproof 
8 


The world-famous range of Truvox Public Address loudspeakers 


LIST PRICE includes many models designed for widely varying applications. 
: But all have in common the clarity of reproduction, absolute 


Less : dependability and magnificent performance under the most 
Transformer exacting conditions which are characteristic of Truvox loud- 
(No PT) speakers. The mode! illustrated is just one example from an 
infinitely varied range. Write to-day for descriptive folder and 
price list. 
Manufactured by 


RA 13 REFLEX SPEAKER ROLA CELESTION LTD. 


tdeal for critical installations where clear speech reproduction is of first 
importance. Gives three or four times the coverage of conventional Ferry Works, Thames Ditton, Surrey 
cabinet speakers. Excellent as a local intensifier. Handles up to 3 watts. Phone: Emberbrook 3402-6. 


We are indebted to Mr. Wm. Buxton for the following comments on our 
Radiograms:- 


“Having heard many Radiograms costing between £80 and £120, and 
never somehow feeling satisfied at the quality of tone, etc., I luckily heard 
a friend of mine had purchased a Sound Sales Radiogram, and of course 
I had to go and hear what it was like, suspecting that it would be like the 
rest of them, but, ‘ Oh Boy’ this was ‘ IT ’—the best of the best.” 


D.X. PLUS FOUR RADIOGRAM .. £62.1.0 (including purchase tax) 


ie 3-speed Model .. os se .. £64,1.5 (including purchase tax) 


SOUND SALES LTD., WEST STREET, FARNHAM, SURREY. Farnham 6461-2-3 
LONDON AGENTS: WEBB’S RADIO—HOLLEY’S RADIO 
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NEW EQUIPMENT 


Transmitter Drive Oscillator 


A HIGH-STABILITY variable 
frequency drive oscillator has been 
developed by Mullard for use in 
commercial radio transmitters re- 
required to operate on any frequency 
in the band 4 to 30 Mc/s. By inter- 
national agreement transmitters using 
these frequencies must keep within 


High-stability variable frequency trans- 
mitter drive unit made by Mullard. 


t 0.003 of the nominal frequency 
over periods of at least 24 hours. 

The very high stability 1s achieved 
by the employment cf the Mullard 
precision variable capacitor, by the 
choice of inductors and temperature 
ympensating capacitors and by en- 
closing the frequency determining 
elements in a temperature-controlled 
oven 

The oscillator output is variable 
over the limited range of 1.0 to 1.7 
Mc/s and is passed through a tuned 
buffer stage te a frequency multi- 
plier giving an r.f. output on either 
the second (2 to 3.4Mc/s) or the 
third (3 to 5.1.Mc/s) harmonic as 
required. A final wide-band ampli- 
fier delivers 0.5W of rf. at 702 
output impedance, Further stages 
of frequency multiplication are, of 
course, needed to provide the actual 
working frequency, but these will 
be either in the drive unit or in the 
main transmitter 

The oscillator is made by Mullard, 
Ltd., Century House, Shaftesbury 
Avenue, London, W.C.2 


Television Aerials 

AN unusual method of securing 
the sections of a television aerial is 
used in the “Lightweight Two” 
model made by J-Beam Aerials, Ltd., 
Cleveland Works, Weedon Road 


WIRELESS WoRLD, APRIL 1954 


AND ACCESSORIES FOR RADIO AND ELECTRONICS 


Industrial Estate, Northampton. The 
system takes advantage of the fact 
that two aluminium surfaces forced 
into close contact tend to adhere. 
By providing wedge-shaped con- 
tact surfaces in the die-cas: fittings 
a solid joint of good mechanical and 
electrical qualities is obtained merely 
by giving the parts concerned a few 
sharp taps with a hammer. 
Another feature of J-Beam aerials 
is that the lower half of the aerial 
dipole is integral with the 
supporting mast and forms the 
outer section of a coaxial 
matching section for the 
feeder. 

The price of the “Light- 
weight Two” is dependent 
on the channel required, but 
complete with mast and lashings 
is under £5. 


Radio-Recorder 


THE “Impressario” instrument 
recently developed by Lee Products, 
63, Great Eastern Street, London, 
E.C.2., is a magnetic tape recorder 
with normal inputs for microphone, 
gramophone, etc, and in addition, 
space for a_ built-in high-quality 
radio receiver unit. Power supplies 
for the feeder unit are taken from the 
main amplifier, which can be used 
separately as a straight amplifier 
(output 4W), 

Internal switching is arranged to 
change over to radio recording, but 
this is overridden by muting con 
tacts on the microphone and gramo 
phone input jacks. The tuner unit, 
which is purchased as a separate 
item, fits into a special compartment 
at the side. It is a modified version 


Lee Products ‘‘Impressario’’ tape 
recorder and radio feeder unit 


of the RF/716 
superhet, with 
detector. 

The tape mechanism is by Truvox 
and gives speeds of 3} and 7}in/sec 
with interlocking push-button con- 
controls. 

The price of the recorder is 
£51 19s 6d and of the radio unit, 
£14 14s. 


three-waveband 
low - distortion 


Push-button Track 
Changing 


TWIN track recording without the 
necessity for changing spools is a 
notable feature of the new TK9 tape 
recorder by Grundig (Great Britain), 
Kidbrooke Park Road, London, 
S.E.3. The recording is made in 
either direction, and the change from 
one track to the other is made auto- 
matically by pressing a button, 

Using 850-ft tape reels, a playing 
time of 2 x 45 minutes is provided at 
the tape speed of 33 in/sec. An auto- 
matic stop functions at the end of a 
reel, and a geared indicator marks 
the progress of the recording or play- 
back, enabling any item to be located 
quickly. 

Frequency response is stated to be 
50-9,000 c/s +3 db and a tone control 
is provided for playback. A “ magic 


Grundig Type TK9 tape recorder. 


eye” level indicator functions on 
both recording and playbac*. 

The overall dimensions are 13} » 
124inx8in and the weight is ap- 
proximately 28lb. The price is 
£68 5s excluding microphone; alter- 
native moving-coil or crystal micro- 
phones are available at £6 6s and 
£4 14s 6d respectively. 


Compact Facsimile Receiver 


ALTHOUGH 
transmitters have been available for 
some time, the receiving equipment 


portable picture 


installed at newspaper offices has 
usually been of the rack-mounted 
type and has occupied considerable 
floor space. 

A compact bench-mounting photo- 
graphic receiver (D-700) has now 
been developed by Muirhead and 
Company, Beckenham, Kent, which 
measures only 21 in x 19in x 11 in, 
and weighs, together with its power 
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Muirhead Type D-700 


facsimile receiver 
supply unit of comparable size, only 
about 100 lb 

Positive or negative prints on pay 
or film up to 104 in x 10 in can be re 
corded. Drum speeds of either 1 or 
2 r.p.m. are provided and the scan 
ning pitch is 100 lines/inch. The 
bandwidth required is 2kc/s centred 
on a carrier of 1.3kc/s For line 
operation the signal is amplitude 
modulated, but for radio transmis 
sion f.m, can be used with a conve 
sion unit. There 
speech channel and for th 
synchronized Mufax’ m 
which enables the picture to be 
on electrosensitive paper as it is 
received. 

The price of the D-700 photo 
graphic receiver is £950 


provi 


Ten-watt Amplifier 


FIRST introduced for export, the 
Leak TL/10 amplifier and “ Point 


One” pre-amplifier are now avail 
able for the home market 

Like the TL/}2, the new amp!) 
fier uses a triple loop feedback cir 


photographic 


cuit with 26db 
in the main 
loop, Harmonic 
dist6rtion 
laimed to be 
0.1 per cent at 
7.5 W and 1,000 
c/s, and fre 
quency re 
sponse til db 
between 20 
and 20 k 
Damping factor 
is 25 and hum 
S80 db re 
ferred to 10% 
The pre 
amplifier, in 
addition to four 
fixed compen 
gating channel: 
correction for most 
British and foreign record character 
istics, is fitted with continuousl; 
variable bass and treble tone con 
trols. The main volume control 
supplemented by an attenuator at 
the back of the set, for accommoda 
ting the variations in sensitivity of 
crystal, moving coil and other type 
of pickup 
An up-to-date feature is the pr 


providing basic 


Leak TL’'!0 amplifier and ** Point One 
pre-amplifier. 


“Hall Mark” for Die Casting Alloy 


DIE castings, particularly in zinc 
alloy, are finding many applications 
in the radio and electronic industries 
and it is, therefore, of interest that 
the British Standards Institution and 
the Zinc Alloy Die Casters Associa 
tion have together drawn up a certi 
fication mark scheme for this type of 
casting. It means that users of zinc 
alloy castings carrying the B.S.I. 
“ Kite” mark can be assured that the 
quality of the material complies with 
the very exacting requirements of 
BS 1,004 : 42. 

Zinc alloy die casting probably pro- 
vides the quickest transition from raw 
material to the finished product; the 
castings are strong and durable pro- 
vided the alloy is free of certain 
impurities. The presence of lead, 
tin and cadmium, even in such 
minute quantities as a few parts in 
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100,000, can result in a casting that 
would otherwise be almost as strong 
iS Cast iron becoming as brittle as a 
biscuit. BS1,004 specifies that the 
content of these and other “ poison 
ous” elements shall not exceed 
0.012 A little aluminium, copper 
ind a trace of magnesium and iron 
are beneficial. 


A.KR.R.L. Handbook 
1954 


COMPILED by the technical staff 
of the American Radio Relay League, 
the Radio Amateur’s Handbook has 
come to be regarded as a textbook 
of amateur radio. It provides the 
novice with much of the theoretical 
and practical knowledge he needs for 


ision of jacks enabling the ampli- 
fier to be used in conjunction with 
tape recorders for both recording 
und reproduction 

The price of the two units is 
28 7s and the makers are H. J. 
Leak and Company. Brunel Road, 
Westway Factory Estate, London, 

5 


Cold Cathode Tubes 


[WO cold-cathode trigger tubes, 
the Z800U and Z801U, have been 
ntroduced by Mullard for use as 


Mullard Z80IU and Z8COU cold- 
cathode trigger tubes. 


ow-current stabilizers and counters 
with Geiger-Muller tubes Parti 
ilar features of the Z800U is said 
to be its very stable trigger break 
voltage and freedom from 
photo-electric effects, while one of 
the main characteristics of the 
Z801U is its verv high charge sen- 
itivity; an energy input of only 
45 wvucoulombs is required to initiate 
the main discharge. Triggering is 
effected by applying a negative pulse 
to the auxiliary cathedc via a small 
capacitor of abou: 10 pF. 

[he makers’ address is Century 
House, Shaftesbury Avenue, Lon- 


don, W.C.2 


daown 


the design, construction and efficient 
operation of an amateur radio station. 

The “old hand” is equally well 
erved, and the current issue has been 
carefully revised to include the latest 
developments of the past year. 
V.H.F. and uh. chapters have 
iccordingly been considerably ex 
panded and there are many useful 
designs of equipment for mobile 
operation. These should be of great 
interest to members of the newly 
formed U.K. Radio Amateur Emer- 
gency Network, since amateur radio 
communications of this kind are well 
established in the U.S.A. 

Copies of the Handbook are obtain- 
able in this country from The 
Modern Book Co., 19-23, Praed 
Street, London, W.2, or they can be 
ordered for direct delivery from the 
U.S.A, through the Radio Society of 
Great Britain, New Ruskin House, 
Little Russell Street, London, W.C.1; 
the price is 30s (31s by post). 
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APRIL 


Institution of Electrical Engineers 
Kelvin Lecture: “ The Physics of the 
Ionosphere” by J. A. Ratcliffe, O.B.E., 
S., on April 29th. 
discussion on 
for Radio and 
’ opener E. P 


“ Safety 
Television 
Wethey, on 


tion.—Discussion on “ Tech- 
1s involved in Receiving 
relevision Programmes” on 


ersatile Transistor Circuit” by 
oke-Yarborough, M.A., “ The 
easurement' . of the Small-Signal 
Characteristics of Transistors” by E. H. 
Cooke-Yarborough, M.A., C, D. Florida 
ind J. H. Stephen, Ph.D., “A Bridge 
for Measuring the A.C. Parameters of 
’ Transistors” by A. R. Booth- 
and L. K. Datta, M.Sc., 
rransistor as a Regenerative 
! with some Application to 
puting Circuits” by G. B. B. Chap- 
M.Sc., on April 7th 
‘The Experimental 
” by W. Lawrence on April 26th. 
the above meetings will be held 
30 at Savoy Place, London, W.C.2. 
Mersey and North Wales Centre.— 
Technical Arrangements for the Sound 
and Television Broadcasts of the Coro- 
nation Ceremonies” by W. S. Proctor, 
M. J. L. Pulling, M.A., and F. Williams, 
B.Sc., at 6.30 on April Sth at the Liver- 
pool Royal Institution, Colquitt Street, 
Liverpool 
North Midland Centre.—Faraday Lec- 
ture “ Electro-Heat and Prosperity” by 
O. W. Humphreys, B.Sc., at 7.0 on 
April 12th at the Town Hall, Leeds. 
Sheffield Sub-Centre.—Faraday Lec- 
ture “ Electro-Heat and Prosperity” by 
O. W. Humphreys, B.Sc., at 7.30 on 
April 14th at the City Hall, Sheffield, 
Northern Ireland Centre.—* Special 
Television Studio Produc- 
Spooner, B.Sc.(Eng.), 
k, M.Sc., at 6.15 on 
the Presbyterian Hostel, 
vard Street, Belfast 
ith Midland Radio Group.—* The 
ry and Application of Transistors ” 
F. Roberts, B.Sc., and H. G. Bas- 
B.Sc., at 6.0 on April 26th at the 
Watt Memorial Institute, Great 
harles Street, Birmingham. 
North Staffordshire Sub-Centre. 
Technical Colleges and Education for 
the Electrical Industry” by H. L. Hasle- 
grave, M.A., Ph.D., M.Sc. (Eng.), at 7.0 
n Sth at the Technical College, 


Synthesis of 


Effects for 
t 3 by / M 


ndon Students’ Section.—Address 

the president, H. Bishop, C.B.E., 

Eng at 6.36 on april 13th at 
London, W.C.2 
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MEETINGS 


British Institution of Radio Engineers 

London Section.—* Crystal Valves in 
Radio and Electronics” by B. R. Bett- 
ridge (G.E.C.) at 6.30 on April 21st at 
the London School of Hygiene and 
Tropical Medicine, Keppel Street, 
Gower Street, London, W.C.1 

Scottish Section.—Members’ papers 
at 7.0 on April Ist at the Institution of 
Engineers and Shipbuilders, 39, Elmbank 
Crescent, Glasgow, C.2. 

North-Western Section.—Programme 
of technical films at 7.0 on April Ist at 
the College of Technology, Sackville 
Street, Manchester 

North-Eastern Section 
encephalography” by Prof. Alexander 
Kennedy, F.R.C.P., and J. W. Osselton, 
B.Sc., at 6.0 on April 14th at the Neville 
Hall, Westgate Road, Newcastle-upon- 
Tyne. 

Merseyside Section,—*“ Logic, Algebra 
and Relays” by Prof. E. Williams, B.A., 
B.Eng., at 7.0 on April Ist at the Elec- 
tricity Service Centre, Whitechapel, 
Liverpool, 1. 

West Midlands  Section.—* Radio 
Telephone Equipment” by T. C. Howell 
at 7.15 on April 27th at the Technical 
College, Wulfruna Street, Wolverhamp- 
ton. 

South Wales Section.—* The Manu- 
facture of Radio Receiving Valves” by 
G. P. Thwaites, B.Sc. (Brimar), at 6.30 
on April 7th at Glamorgan Technical 
College, Treforest. 


“ Electro 


British Sound Recording Association 
London.—* The Design of Tone Cor- 
rection Circuits” by E. W. Berth-)ones, 
B.Sc., and H. J. Houlgate at 7.0 on 
April 9th at the Royal Society of Arts, 
John Adam Street, London, W.C.2 


Television Society 

London.—Fleming Memorial Lecture 
“Colour Television” by G. G. Gouriet, 
B.Sc., at 7.0 on April 13th and 15th at 
the Institute of Education, Senate House, 
Malet Street, London, W.C.1 

“Valves for U.H.F. and V.H.I 
Television” by D. N. Corfield (S.T.C 
at 7.0 on April 22nd at the Cinemato- 
graph Exhibitors’ Association, 164, 
Shaftesbury Avenue, London, W.C.2 


Radar Association 

“ Radar and the Weather” by P. A. L 
Harris (Mullard) at 7.30 on April 7th 
in the Anatomy Theatre, University 
College, Gower Street, London, W.C.1 


Institution of Production Engineers 

Nottingham Section.—“‘ The Electron 
Microscope” by W. J. Lloyd at 7.0 on 
April 7th at the Victoria Station Hotel, 
Milton Street, Nottingham 


No problem of sound repro- 
duction is too large or too 
small for the TRIX organisa- 
tion to solve. Whether for 
Indoors or Outdoors, Mains 
or Batteries, Portable or 
Permanent installations, 
TRIX equipment will give 
lasting, efficient service. 


Consult the TRIX Catalogue, there- 
fore, or ask for our expert advice. 


Model RE48. A 
heavy ~~ reflex 
type weatherproof 
horn speaker with 
exceptional range 
and performance 
Very suitable for al! 
public address work 


Enclosed rack type equipment 
RGA4/633. Combines 30 watt 
amplifier with pre-set radio, 
priority microphone control 
and 3-speed changer. 


SERVICE IN SOUND BY 


ode Hig 


The TRIX ELECTRICALCO.LTD. 
1-5 MAPLE PLACE, TOTTENHAM CT. ROAD. 
LONDON, W.1 Phone: MUSeum 5°17 
Telegrams and Cables: TR XADIO, WESDO, LONDON 
AEST AN A LR RRs eT 


RANDOM RADIATIONS 


By “DIALLIST” 


Any Suggestions ? 


THERE’S ONE fault that shows 
up with quite remarkable frequency 
in television receivers, though it is 
not unknown in sound-only sets 
Here is a typical example: the tele- 
vision receiver has been working as 
it should for maybe an hour or more 
Then the picture shrinks, or fades, 
or does both together and in a few 
moments the screen is blank. None 
of the outside-the-cabinet controls 
has the slightest effect. Then some 
body happens to turn a lighting 
switch and, hey presto! all is well 
with the picture. There must, I 
imagine, be a hidden fault in the set, 
due to a dry joint, or to a break in a 
lead or something of that kind, When 
the receiver is cold a connection, 
though a pretty chancy one, exists 
But when it is thoroughly warmed up 
expansion of the metal 
movement to take place which results 
in a “dis.” The little “ kick” in the 
mains voltage due to the use of the 
lighting switch may cause an arc to 
occur at the “dis” and result in some 
kind of a weld between the very 
slightly separated members of the 
joint. Any such weld would consist 
of very thin filaments of metal be 
tween the two parts. It would be 
likely to break down rather soon 
and that is just what does happen. 
Can any readers offer other explana- 
tions? 


EVAW 


LIFE IS FULL of little problems 
I was confronted by one of them 
when I found that some rather highly 
technical stuff that I’d been asked to 
put into French contained the term 
“ backward-wave oscillators.” The 
French seem so to dislike inventing 
technical terms of their own that 
they’re usually content to borrow 
them from us. “Un wobbulateur” 
and “un oscillateur grid-dip ” are, for 
instance, perfectly good French. By 
all the rules, then, it seemed that I 
wouldn’t be taking much of a chance 
if in this case I simply wrote “un 
oscillateur backward-wave.” Luckily 
I didn’t. Except that it was probably 
a micro-wave device concerned with 
travelling waves, I had, frankly, no 
idea of what the thing was. Nor had 
the first four radio addicts whom I 
consulted on the telephone. The 
fifth, however, had a hazy recollection 


causes a 
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that a paper had been read on some 
thing of the sort at an I.E.E. meet- 
ing. A search in my files of the 
Proceedings of the I.E.E. showed 
that such a paper had indeed been 
read; and what’s more, read by the 
French inventors of the oscillator, 
Warnecke and Guenard! Not only 
that: they’d given it the name by 
which it is known in France, the 
carcinotron. I can’t help thinking 
that EDNO (onde backwards) would 
have been neater and less of a 
mouthful. And why not an English 
name EVAW on the same lines? 


The Hydraulic Light Bulb 

AN EDGWARE READER record: 
one of those electrical adventures 
which all too seldom brighten our 
humdrum lives. On his return home 
one evening he found the kitchen floor 
awash and soon traced the cause to 
a running tap and a stopped waste 
pipe in the bathroom above. The 
water had made its way down by 
way of the ceiling rose and the flex 
of the pendant lamp below. When 
he switched on, the lamp gave full 
brilliance, accompanied by “a nasty 
vibrational burning noise.” Subse 
quent investigation, he tells me, dis 
closed a pinhole in one of the lamp’s 
contacts, through which water had 
made its way into the hollow glass 


seit 
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“foot” inside the bulb, When the 
bulb was connected up again the 
water quickly boiled away and all 
was (and is still reported to be) well. 
Actually I described some years ago 
my own efforts* to use this effect for 
the cheap production of constantly 
changing coloured lights to delight 
the little ones at Christmas. The 
basic idea was to introduce a suc- 
cession of aniline dyes into the water 
fed to deliberately pinholed bulbs via 
their flex leads. had reluctantly to 
abandon my experiments owing to 
the difficulty of obtaining sufficient 
supplies of the dehydrated water 
necessary if “shorts” were to be 


avoided. 


Vot So Funny 


IT’S ALL VERY WELL to talk 
about our having a television service 
that covers eighty-something per cent 
of the homes in this country; but that 
takes no account of the homes in 
alleged service areas in which any- 
thing approaching even tolerable 
reception is impossible at most times. 
I’m not thinking now of houses 
standing on roads which carry an 
endless stream of (mostly unsup- 
pressed) motor traffic. Some of those 
that I have in mind are near one or 
other of the pylons of our grid 
system; and their occupants learn the 
hard way something about brush dis- 
charges. People who live near busy 
1erodromes have as bad a time as any. 


*‘ Autochromatomorphic Illumination,’ 
D "] List, F.R.G.S.; Tiny Tots, Nov. 31, 
1938 
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Well-designed a.g.c. may take charge 

to some extent of aircraft flutter; 

but nothing much can be done about 

interference at short range from radar THE CHOICE 
and other such things. Perhaps most 

of all to be pitied are those living 

close to radio-equipped police- and 

fire-stations; or those who have 

certain kinds of ray-treatment clinics 

almost next door to them 


Let's Know the Price! 


A LETTER in a recent issue of 
Wireless World asked why those who 
idvertise wireless gear, laboratory 
equipment and so on so often say 
nothing about prices. That is some- 
thing which has long puzzled me. If 
other people’s reactions to such ad- 
vertisements are like mine; I don’t 
think that they can be a very paying 
form of publicity. Consciously or 
unconsciously, I argue that as the 
price isn’t mentioned it must be 
pretty stiff Not much use, then, 
writing for the full particulars as sug- 
gested in the advertisement, and sol | PATS. PENDING 
just don’t do anything more about it. * 
When, on the other hand, I see an | THE 
uttractive something-or-other adver- 


) | 
tised with its price I’m at once attrac- ) } , B ) | 
ted. It may be rather a lot of money | if ] 
for me, but I do send for the further | | , | } y) J 
, - =) x | a7 ~ 


particulars. I’m, in fact, already what 


’ 


I believe salesmen call “a prospect ”; MULTIPLE ROTARY MAINS SWITCH 


ind, if the state of my overdraft per- 


mits, it doesn’t take much high- ENGINEERS should investigate the present multiple switching 


arrangements on their apparatus, and see if ‘' PolyMicrO 
cannot do the job better. Small and compact, with a high 
current carrying capacity, this revolutionary new Mot in 
6 B 1 29 Micro-Switches incorporates the Bulgin Miniature “"M'"’ type 
>LO Micro-Sensitive switches, ganged together in a highly- ghaed 
, >. wras - ’ 1 metal frame in any number, up to 12 units. 

AS YOU KNOW, I'm always On | Operated by Polished Bakelite Cams threaded on to a hexagon 
the lookout for tools which make | shaft in any number of different positions up to six, and actuated 

either manually or automatically 

things easier and save time and bad Each individual switch is basically s.r.c.o. for PMR. oF 
language in the wireless workshop, s.P.B.M., and can be stacked to give many different switching 


A arrangements 
amateur or professional. One that is 00,000 OPERATIONS GUARANTEED 
definitely good enough to mention in 


these notes is “Bib,” the wire- 

tripper recently brought out by the = Tere 
Multicore people. It’s the simplest . , 

thing, as ingenious tools often are: : 

just two flat blades of very hard steel, : 

pinned together to form what looks 


x " . . OPERATING CAMS NEAT GROUPING OF UNIT ONE DEPRESSED sALl-sneee. (NDEX 
ike a thin pair of pliers. At the busi- Highly polished Bakelite SOLDER-TAGS Clearly shown is the Six- 
ness end there is a sharp-edged V- Cams mounted in up to six To facilitate soldering con- switch assembly with unit 1 
} “d . i I bl le Cl positions on a hexagon nections the silver-plated in on (or ¢.0.) position 

iaped notch in each blade. OSC shaft, These can give tags are mounted at one og Oe . 
t le > V : 7e switching singly, or pairs, end of assembly, The mak. 

he handles and the Vs come together or in sete of 3, 4, or 6 illustration also shows the ®Dtact, and so on. This Strouse tMrongh 960) and 
to form a diamond-shaped cutter. Variations to suit cus- operating leaves that are isonly one ofthe dozensof courate and sitiv> 

po 

Just put the flex. V.I.R. or what-not | tomers’ own requirements. actuated by the cams permutations positioning 


Send for complete details (Ref. PM/WW) 


pressure work to make me a buyer. 


Tlust a im shows 


into the cutter, squeeze the handles 
and pull. Off comes the insulation as 


clean as a whistle and not a strand 

is so much as nicked. The stripper TRADE E U LG I N MARK 
is easily adjusted to deal with wires | 

of various diameters. The tool also | 

contains cutters which snip wire A. F. BULGIN & CO. LTD 
cleanly and a simple device for egg ~ 3 


separating the leads of twin, plastic- BYE-PASS ROAD - BARKING - ESSEX 
covered flex without damaging the Telephone: RiPpleway 3474 


insulation 
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Silent Sound 


MODERN MOTHERS are well 
acquainted with the baby alarm con- 
sisting of a microphone over the 
child’s cot feeding into the domestic 
wireless receiver so that the petulant 
pulings of the child are super- 
imposed on the radio programmes. 
Wireless World gave this idea to the 
world nearly 30 years ago in reply 
to an anxious parent in the then 
popular Readers’ Problems, or Ques 
tions and Answers, section of the 
journal, 

No doubt many of you with sensi- 
tive musical natures have often had 
your nerves stretched to breaking 
point by the mewling and puling of 
the animated piece of protoplasm 
upstairs marring a pianissimo pas- 
sage from a Chopin nocturne. All 
this can be a thing of the past if 
modern mothers will be really 
modern and insist on a television set 
being adapted for fitting a baby 
alarm so that the child’s cries appear 
not as an irritating over-riding sound 
from the loudspeaker but as an inter- 
ference pattern on the screen, The 
programme would not be unduly 
marred by this visual baby bawling 
as it is by the present sonic system. 

There is another very great advan- 
tage of this idea. Experienced 
mothers are supposed to be able to 
apply the principle of differential 
diagnosis to a child’s cries and tell 
instantly whether the baby’s bellow- 
ings indicate a crying need for 
nourishment or nappies. In practice, 
however, it is not at all easy to do 
this when there is a background of 
Sousa in full blast. But if the child’s 
caterwaulings were made to appear 
as a visual interference pattern I feel 
sure this difficulty would not arise 
It is, therefore, up to the manufac- 
turers of television sets to let us have 
the necessary P.U. terminals and 
circuitry 


Great Minds Think Alike 


Ir IS EXTRAORDINARY how fre 
quently I find myself in tune with 
the minds of the mighty or, at any 
rate, only a semitone or so out of 
resonance. Two years ago I sug- 
gested in these columns that wireless 
ought to have a patron saint and put 
‘forward the claims of St. Michael 
for that office. On the very same 
morning that the editor read my sug- 
gestion the Pope put forward the 
same idea; we differed only on the 
question of personnel and Gabriel 
was, as you know, appointed. 

Now I find that once again a 
somewhat similar thing has hap- 
pened. This time it is the Oldham 
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Borough Council with whom I am in 
accord. I see that it has decided to 
use plastic plumbing in its houses, a 
thing which I decided on and told 
you about in the February issue. 

This time the semitone differenc« 
between my thought and that of my 
fellow magna meus is not a matter of 
personnel but of the reason for the 
use of plastic pipes. In my case I 
suggested it as a means of curing 
the cross-modulation chatter caused 
by corroded and, therefore, high 
resistance joints in pipes and gutter 
ing in an area close to two powerful 
B.B.C. transmitters, whereas Old 
ham’s reason for adopting the idea 
was to stop burst pipes as it has 
been found that plastic plumbing 
stretches. 


Carping Criticisms 


THERE ARE MANY THINGS which 
I have vainly pleaded with wire 
less manufacturers to give us. One 
of them is a remote-control unit 
whereby we could not only switch 
the set off from our armchairs but 
could tune it and adjust the volume 
control also. Such a unit should 
preferably be a_ radio-controlled 
one and not have a trailing cable 
over which everybody would be 
bound to trip up. One manufac 
turer did make such a device once 
—in fact I believe there was more 
than one—but, like the pale hands 
beside the Shalimar where are they 
now? Another thing for which I 
have asked in the past is a valve 
which heats up quickly and makes it 
snappy like an electric light bulb. 

It is interesting to note that both 
these requests have now been 
granted simultaneously, but not quite 
in the form which I had in mind 
The common answer to my two 
requests is the mains/battery port 
able. Obviously, as you can have 
this by your armchair and can adjust 
it in comfort, it does after a fashion 
answer my request for a remote- 
control unit. My request for snappy 
cathode heating has been answered 
also by this type of set, for obviously 
it must use battery-type valves. 

Now although my double request 
has thus been answered I am not at 
all happy about it. These little sets 
are getting more and more popular 
and threaten to become ubiquitous 
I have no complaint against them if 
used within reason and in situations 
where a more ambitious set cannot 
be put into action. But nobody can 
deny that these receivers have a less 
satisfactory output than those using 
pukka mains valves and it is clear 
that the manufacturer of at least one 
of them realizes it as, apart from his 


mains/battery portable, he markets a 
“mains only” one using indirectly- 
heated valves. When I wrote to him 
about it he quite frankly admitted 
that the reason was that the “ mains 
only” portable gave a more satisfac- 
tory output. 

The other reason why I prefer not 
to use one of these small portables if 
a more ambitious set is available is 
that, because of their use of a small 
built-in aerial, they are more sus- 
ceptible to interference from such 
things as unsilenced electric sewing 
machines and other disturbers of the 
etheric peace. A good outdoor aerial 
will always win the day unless some- 
body comes along with a drastic new 
invention 


{mateurs and 


1914 
Coherers 


I SHOULD LIKE to convey my 
very sincere and hearty thanks to all 
those kindly readers who wrote to 
me about coherers as a result of the 
photograph I published in the 
January issue. I should have liked to 
have replied to them all individually 
but for various reasons this was quite 
impossible. 

I was quite wrong in supposing 


Reprisals 


that coherers had disappeared by 
1908. Whatever may have been the 
ise in professional circles they were 
still in use in non-professional circles 
right up to the outbreak of the 1914- 
18 war. I have used the expression 
non-professional circles” deliber- 
ately rather than “amateur circles ” 
for I have no mind to have my 
bowler bashed in by any of those 
serious amateurs of 1914 vintage who 
swore by (and also at) the crystal. 
It is quite evident from information 
which has been so kindly sent to 
me that these coherer outfits were 
offered for sale merely as scientific 
toys 
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WireLess WoriLp 


to Britain an entirely NEW 


AMPLIFIER & PRE-AMPLIFIER 


ILIEAIK 


2 7 GNS. COMPLETE 


A price made possible 
only by world wide 
sales. 


TL/10 POWER AMPLIFIER 
This 10 watt amplifier maintains, in 
very respect, the world renowned Leak 

itation for precision engineccring, 
appearance and fastidious wiring. 


SPECIFICATION 


Circuitry 


rcuit based on the famous TL/12 
is the same size as in the TL/I2 


A triple loop feedback « 
The output transformer 
Maximum power output: !0 watts 
Frequency Response: | | db 20 c/s to 20,000 c/s. 
Harmonic Distortion: 0.'°., 1,000 c's, 7.5 watt cutput 
Feedback Magnitude: 26 db; main loop 

Damping Factor: 25 


Hum : —80 db referred to 10 watts. 


Loudspeaker Impedances: !6 ohms, 8 ohms, and 4 ohms. 


“POINT-ONE ’’ PRE-AMPLIFIER 


The handsome gold escutcheon plate 
contributes to the elegant appearance, 
and blends with all woods 
* Pickup 
The pre-amplifier will operate from any 
pickup generally available in the world 
A continuously variable input attenuator 
at the rear of the pre-amplifier permits 
the instantaneous use of crystal, moving- 
iron and moving-coil pickups 

Radio 

e radio input sockets at the rear permit 
the connection of any tuner unit. An 
input attenuator is fitted H.T. and 
filament supplies are available from the 
pre-amplifier. 
* Distortion 
Of the order of 0.1% 


* Write for leaflet V * 
H. J. LEAK & CO. LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3 


‘Phone : SHEpherds Bush !173/4 


Telegrams : Sinusoidal, Ealux, London 


* Hum 
Negligible, due to the use of recently 
developed valves and special techniques 
k Input selector 

adio, tape, records ; any and all records 
can be accurately equalised. 
* Treble 
Continuously variable, +9 db to —I5 db 
at 10,000 c/s 
*% Bass 
Continuously variable, +12 db to —13 
db at 40 c/s 
% Volume Control and switch 
The switch controls the power supply 
to the TL/!10 power amplifier 
*% Tape Recording Jacks 
An exclusive feature, Readily accessible 
jacks are provided on the front panel for 
instantaneous use. 


Cables : Sinusoidal, London 


CONNECTING 


P.V.C. insulated 
wire in 100ft. coils, 2/9 each 
Y Colours available : Black, Browr 
Red, Orange, Pink, Yellow, Whit 
Transparent 4 ls for 10/-. 


cou 


" WIRE SNIP 
23 t.we 


copper 


SOMWEAVE 

This really 
lovely loud 
speaker fat 

ric we offer 
at approxi 
mately a 
third of to- 


x 12in., 1/9 each 
very suitable for 
wooden cases, for 
amplifiers, etc 


covering 
portable 


plair 
radi 


SERVICE DATA 
100 service sheets, covering British 
receivers which have been sold in 
big quantities, which every 
service engineer is ultimately 
bound to meet The following 
makes are included: Aerodyne, 
Alba, Bush, Cossor, Ekco, Ever 

Ferguson, Ferranti, 

» H.M.V.,Kolster-Brandes, 
cg McMichael, Marconi, 
Mullard, Murphy, Philco, Philips, 
Pye, Ultra. Undoubtedly, a 
mine of information invaluable 
to all who earn their living from 
radio servicing. Price £1 for the 
complete folder 
Our folder No, 2 consists of 100 
data sheets covering most of the 
popular American T.R.F. and 
superhet receivers all dry 
etc., which have been imported 
into this country. Names incluce 
Sparton, Emmerson Admiral, 
Crossley, R.C.A., Victor, et 
Each sheet gives circuit diagrams 
and component values, alignment 
procedure, etc., etc Price for 
the folder of 1V0 sheets is £1. 
Post free 


and 


TOOLS, ETC. 
*Q-MAX "* CHASSIS 
CUTTERS 
The simplest and quickest tool 
for cutting holes in aluminium or 
steel chassis. Comprises die and 
punch operated by Allen key 
A separate die and punch is 
required for each size 

i” hole (B7G, et 
hole (BSA, etc 
* hole 
Same key fits these three 
1” hole 
(Octal base 
(English bases 


(EF50, etc 


* square hole 
Same key fits these nine, 
1/3. 


price 


the fullest use of the 


of components available at once at £3/19/6, post, 


ELECTRONIC PRECISION EQUIPMENT 


THE ELPREQ “ SELECTIVE 


Wiretess Wor_p 


APRIL, 1954 


FPEED-BACK ” 
The amplifier is fitted with 
independent bass and treble 
control, both connected through 
lifferent feed-back loops so that 
no ** cut” at all in the ordinary 
sense is applied. The variat 
which can be achieved 
applying various degrees of 
negative feed back in the higher 
and lower ranges of the sound 

will accommodate all 

individual tastes 

We strongly recommend 

a 12in. speaker in order to make 

potentialities. Booklet and set 

ek 2/6 Booklet 


AMPLIFIER 


on 


Strata 


instrument's 


separate 1/6. 12in. speaker to suit £3, postfree if brought with amplifier 


WOLSEY 5 VALVE 
A.C./D.C, SUPERHET 


Long, medium and short wave 
in handsome wooden cabinet 


illuminated glass 
station names, A.V.¢ 
refinements : Size 
7in. with B.V.A 
built-in aerial. 12 
guarantee Limited 
only, 
and balance over 10 
carriage and insurance 


to-day, 


Control, 6 valves 


6AMS5. 


dial 
>. and usual 
Llin. * Shin 
valves and 


NEW 
THE PICNIC PLAYER 


Our latest publication, price 
ar —— playing unit for taking on picnics, beach, 
[he gramophone motor is the hand wound spring type 
the amplifier is driven by dry batteries 
so be in good time for holidays 


THE “QUALITY” PUSH-PULL AMPLIFIER 


Has an output in excess of 
Speech Coils, and the Input has a Co-Axial Fly Lead which has 
enabled the designers to keep hum lJeve! extremely low 
Bass and Treble Controls are 


Size of Chassis 12in 
- carriage, packing and insurance 
balance over 12 months. 


with 


months’ 
quantity 


£9/19/6 or £3/6/6 deposit 


months 
5/. 


£9/19/6, 


ITEM 


1/6, post free, describes the ideal 


cara ans, 
and 
for booklet 


end this 


10 watts, tapped for 3 and 15 ohm 
Separate 
addition to the Volume 
5Z4G, 6SN7/GT 
Prive £9/19/6, plus 
terms £3/6/6 deposit, 


fitted in 
2—6V6/GT, 
x 6in 2in 


H.P 


employed, 


OCCASIONAL 


AMPLIFIER __ K—SPECIAL LOW 
PRICE 


approximately 6ft. high, 
for the G.P.O 


and 
The 


proper, 


This stands 
was made originally 
top panel contains the amplifier 
which consists of an A.¢ mains driven 
power pack, capable of delivery 200 mA 
at 400 v. and, of course, the normal L.1 
supplics and the amplifier itself uses an 
MHLA feeder and two PX25s in the output 
stage, giving approximately watts This 
top deck also contains the heavy duty output 
transformer The lower panel contains the 
feeder unit which can be used as a pre-amplifier 
for microphone and gramophone work. You 
will observe that the rack there is ample 
space for fitting a monitor speaker and an R.F 
unit if same are required Note that the 
anode current of the PX25 valve is monitored 
by a 2}in. flush meter. Further note that t 

amplifiers were made by the 
CONI company Complete as illustrated 
but less valves, unused and only very slightly 
storage soiled. Price £5/10/-, plus 12/6 


RADIO Yours for £2.1.6 


on 


fam 


You will find that the building 
of our all-mains radio receivers 


is simplicity itself, 
you make the 
takes, 
last nut and bolt is 


and the more 
less time each 
everything down to the 


supplied, 


and everything fits together in a 


professional manner. 


When 


finished the receiver looks and 


plays as well as 


those being 


offered in radio shops at any- 


thing between £10 and £14 
in a choice of colours, 


* Occasional,” 


The 


above we call the 
Ivory or Walnut and the T.R.F 


one illustrated 


costs £6/1/6 to make, H.P. terms being £2/1/6 deposit and 10 monthly 


| payments of 10/6, 


EX-ROYAL NAVY SOUND 
POWERED TELEPHONE 
These require no batteries, and 
will go for long periods without 
attention. Complete with genera- 
tor and sounder which gives a high 
pitched note, easily heard above 
any other noise. Also fitted with 
an indicator lamp which in quiet 
situations can be used instead 
of the sounder, or where several 
h’phones are used together will 
inc ~~ which one is being called. 
Size 7}in Yin. 7hin., wall 
mountine, designed for ships’ 
use, but equally suitable for home, 
office, warehouse, factory, garage, 
etc Price 57/6 each, plus 4/6 

carriage 


MILLIBAR 
BARO- 

METER, 

The heart of a 

barometer is a 

metal bellows 

which will ex- 

pand and con- 

tract with the varying air pressure 
The aircraft altimeter works on 
the same principle, a series of 
gears and lever amplifying the 
expansion and contraction of the 
bellows and so works the pointer 
We can offer the ex-R.A.F 
Sensitive Altimeter, slightly faulty 
but containing the essential bel- 
lows, gears, wheels, etc., from 
which a good barometer can be 
made. Price only 7/6, plus 1/- post. 


FULL PICTURE VCR97 
We have had a new delivery of 
now-famous electrostatic 6in 

V. tube, these are not the 
cut-off type, and we guarantee 
a full picture, 42/6, carriage and 
insurance 5 


SPRING 
LOADED 
TERMINAL 
BLOCK 
Fully insula- 
ted so is ideal 
for mains, terminal point fitted 
on bench of workshop or labora- 
tory Also suitable for temporary 
hook ups when testing compon- 
ents, etc., will save its cost the firs, 
week of use. Price 3/6, 
FOR 


> MODERN 


04 VALVE 
HOLDERS 
Eachis 
fitted with a rubber shroud 
For B7G button base and type 2 
for B9A Price 1/4 each, 
counts for quantities 


PLUGS 


dis- 


226 ine >_> 


0 mart 


Complete 
kit comprises 
watt control unit 
lamp holders, clips 
and wiring diagram. Price, less 
tube, 22/6, plus 1/6 post With 
tube, 30/-, plus 2/6 P.P. Tubes 
7/6 each, carr. free, minimum 
quantity 6. 


Hi-craft 40 
Starter lamp, 


Wrrecess WoriLp 


3 —-—- > + ke 
VOLUME CONTROLS 
We carry a full range of standard 

size volume controls from 2 

2 meg. Prices are: less 

3/-; Single pole switch 
double pole switch, 5/-. 

also supply midget-type controls, 
less switch, 4/- single pole 
switch, 5/9; double pole switch, 
6/6. Each ‘of these midget con- 
trols has a serial number and 
carries a 12-month guarantee by 
the makers ; they are made on the 
new moulded track principle and 
really do perform well 


A POWER PACK FOR 15/- 
O.K. for 


~%“4* 


Efficient power supply, 
operating a receiver, amplifier, 
instrument or other device re- 
quiring up to 60 mA. at approx. 
Parcel consists of filament 
transformer, rectifying valve, 
smoothing resistor and 16 x 16 
mfd 350 v. electrolytic con- 
denser. Note the filament trans- 
former will supply enough current 
to operate 3 or 4 other 6.3 valves. 


MULTIMETER KIT 


All the essen- 
tial parts, 
including 2in 
moving - coil 
meter, selec 
ted resistors, 
wire for 
shunts, 8- 
point range selector, calibrated 
scale, stick-on range indicator and 
full instructions for making are 
available as a kit, price 15/-, plus 
9d. post and packing. 


FREE TRIAL 


250 vy 


OFFER 


bby 
YSES CLPREQ" 


cd 


earlier, yet costs only 3d. per day 


Soil heating means 
mature plants weeks 


to operate. ELPREQ safe (low 
voltage equipment, includes 
transformer and two heating 
wires (warms 50 sq. ft., or two 
average garden frames Only 
47/6, plus 2/6 carriage, or send 
only 10/-, then 10/- per month 
for five months. Return for full 
cash refund if after three months’ 
trial) you are not 100 per cent. 
satisfied 


Previous purchasers please 
note—New 


non-corrodible 
wires now 


supplied, and ) ming 
are entitled to one ree 


Please claim right away 


ELECTRONIC PRECISION EQUIPMENT corp. 


SUPERHET RADIO BY BEETHOVEN 
NOW AVAILABLE FOR LONG, MEDIUM and SHORT WAVES 


Extremely well 
size approx. 9) « 74 » 8} 
first-class components, 

and tested, 110-240 volt A.C 
Large 


operation. 


on chassis 
using only 
ully aligned 
mains 
edge-lit 


built 


clear 


dial. Three wave bands covering 
Long, Medium and Short waves 
Complete with five Mullard valves, 


frequency changer, 
pentode 
rectifier 


triode, 
wave 


double diode 
output and full 
Complete with 


Rola loudspeaker ready to operate 


Special cash-with-order 
17/6, 
Hire purchase terms £3 | 
balance 


month, £8 
insurance 7/6. 
depocit, 


Cabinets for this chassis available next month 


LIGHT-WEIGHT ALUMINIUM REFLECTORS 


Ideally suitable for all purposes where the 


intensification 


infra red 


of electric illumination or 
is required. The material used is 


light-weight aluminium, highly polished. 


STAR 


SENIOR 


JUNIOR 


POWER TO SPARE 


booklet Handy Hints. 
If hire purchase 


Plain reflector 7}in. diameter by 
6in. deep, pierced 1iin. for lamp- 
holder, for 100/150-watt lamps 
or 275 and 500-watt Photoflood 
lamps. Price 7/6 each. Post, 
etc., 1/3. 
Corrugated _ reflector _11 fin. 
diameter by 4in. deep, with 3}in, 
depth lamp housing, ventilation 
holes pierced fin. or liin. for 
lampholder, For 150/200-watt 
lamps. Price 13/6 each. Post, 
etc., 1/9. 
— reflector 64in. diameter by 
in. deep with 2in. lamp 
owe, pierced Ijin. for lamp- 
holder, for 75-100-watt lamp 
Price 7/3 each. Post., etc., 1/3 
Plain reflector of 54in. diameter 
by 2in. deep, with 2!in. lamp 
housing, pierced liin. for lamp- 
holder. For 40/60-watt lamps 
Price 6/6 each. Post, etc., 1/3 


Plain reflector of 5jin. diameter 
by 5in. deep, pierced Ilbin. for 
lampholder. For 40/60-watt 
lamp. Price 6/3 each Post, 
etc., 1 


Drills, sar ds, 


bench, rise and fall, 
etc. This robust 


terms required, send 


Post orders should be addressed to :— 


ELPREQ HOUSE (Ref. 2.), HIGH S 


STREET, 


WEALDSTONE, MIDDX. 


Personal 


shoppers however must call at :— 


42-46, WINDMILL HILL, RUISLIP, MIDDX. 


Phone: RUISLIP 5780, 


152 


Phone : 


Half-day, 


Half-day, Wednesday. 


-153, FLEET STREET, E.C.4. 
CENTRAL 2833. 


Saturday 


29, STROUD GREEN RD. FINSBURY PARK. 


Half-day, 


Thursday. 


All Black and Decker electric tools 


only | 


price this 
carriage and | 


over 12 months 


BLACK & DECKER 
ELECTRIC TOOLS 
polishes, 
Also with attachments drives 
bench grinder, 


grinds, sharpens 
—lathe, saw 
buffer, 
and Decker 
drill with 
trigger switch and 
self-centring chuck 
is yours for £2, and 
nine monthly pay- 
ments of 10/6, or 
£5'19/6 cash All 
attachments avail- 
able 

Horizontal Stand 
17/6. Vertical Stand 
£3/7/6. items to- 
gether £10/4/6 or 
£3/8/2 deposit 
Send our free 
in stock 
deposit 


Black 


electric 


for 


3rd as 


ELECTRICAL BARGAINS 

In addition to our large range of 

radio accessories we also carry a 

good stock of electrical wiring 

accessories; details of a few of 

these can be found below :— 

T.R.S. CABLES, 250 v. ame * 

1/.044 Twin flat ~ 

029 Twin flat ... 

029 Twin with earth 

020 3 Core flat 

036 Twin flat .. 

036 Twin with earth 

036 3 Core flat 

029 Twin flat . 

029 Twin with earth 

036 Twin flat .. 

036 Twin with earth 

.064 Twin flat 

LEAD-COVERED CABLES 
250 v. CLASS yard 

029 3 Core 2/3 

036 3 Core 

044 Twin 

036 Twin 

.029 Twin 

.064 Twin 


- 
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weerDi news a} 
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wn 
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— 
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PL 
MadetoB.S.S. 
specification, 
shuttered in 
moulded 
Bakelite case, 
8/6 each. 

SOCKETS 
HICRAFT 

Flush type 
skirtings, 5 amp. 
3-pin shuttered, 
1/3 each; ditto 
switch, 2/3 


for 


CEILING 
SWITCHES— 
HICRAFT 
With cord and 
acorn. Brown or 
White, l-way, 3/9 
each; 2-way, 4/3 

each 


LAMP HOLDERS 
Bakelite, 1/- each or 10/6 doz 
Bakelite skirted Batten holder, 
1/6 or 15/- doz. 

Bakelite type threaded, for fin 

O skirt, 1/6. 
with H 5 AMP. 


SURFACE 
SWITCHES 
— HICRAFT 
Oblong Brown 
Plastic l-way 
1/3 each 
Oblong White 
Plastic 1l-way 
1/3 each 

Oblong Brown 2-way 1,6 each 

Oblong White 2-way 

Round Brown l-way 

Round White l-way. 

Round Brown 2-way 

Round White 2-way 


15 per cent. discount 
if bought in dozens 


Wiretess Worip APRIL, 


SEE THEM ON 
STAND 41 


RADIO COMPONENT 
SHOW | 


April 6, WO vill 6 

April 7, 10 will 9 

April 8, 10 vill 5 
VITAVOX LIMITED, Westmoreland Hoad, London, \.W.9 


COLindale 6671; Telegrams: Vitavox, Hyde, London; ( . 
England, 


Type 6.50 Dynamic Micmphooes are The K15/40 moving coil loudspeaker is 
available without switch or with “press usually employed as a L,I’. reproducer in 
to-talk” switches. Nominal re. dual channel systems of the type used in 
apanee |e O~ BO00 caps, finish cinemas. Power handing capscity: 40 
ne i a “ 


peas 


Type “A* Dynemie Micro 
phones hove for some time 


reintorcement 


) 


Esr. 1938 


Manufacturers and Repairers of: 


© NEON SIGN TRANSFORMERS 
®E.H.T. TRANSFORMERS 
® POWER TRANSFORMERS 
®OUTPUTS & CGHOKES 


Service Managers! 


Why be held up for supplies when the main 

production department is at full pressure 

supplying the assembly lines ? 

We specialise in small batch production. 

We are staffed to assemble and test electronic 

equipment to Customers’ own requirements Heat, shock and moisture proof. 

and A.I.D. specifications. Diameters from 0.5 mm. to 30 mm. 
Head Office in 36” lengths. It is manufactured 
333 LONDON RD., MITCHAM, SURREY in all colours and bi-colours. 


Telephone ;: MITCHAM 2128 


Works : | SPICERS LIMITED 
44/46, BEDDINGTON LANE, CROYDON 


Telephone : THORNTON HEATH 156! 19 New Bridge St., London, E.C.4. Tel.: CENtral 4211 
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EASY TERMS 


Estd. 


1925 


once AGAIN LEAK Leaps THE WAY 
with a completely new 


AMPLIFIER * PRE-AMPLIFIER 
The “TL/IO” oD “POINT ONE” 


This 10-watt amplifier maintains, in every respect the world- 
renowned LEAK reputation for precision engineering, fine 
appearance, and fastidious wiring. 

The Pre-amplifier will operate from any well-known pick-up 
whether crystal, moving iron or moving coil. Provision is made 
for Tape Recorder and Play back and as an exclusive feature, 
readily accessible jacks are provided on the front panel for instan- 
taneous use. 


See makers advertisement — P.95 for full technical specification. 
The total Cash Price for these Two Units is £28. 7. 0. and our 
EASY TERMS are £3. 0. 0. Deposit with order and 8 monthly 
instalments of 70/- carriage paid (crate returnable) 

HIRE PURCHASE TERMS also available OVER 15 MONTHS 


if you require 
THE FINEST QUALITY REPRODUCTION 
together with 
WORKMANS$HIP OF THE HIGHEST ORDER 
your choice must be 


LEAK 
The L.R. SUPPLY COMPANY LTD © BALCOMBE * SUSSEX 


Suitable Wherfedale, Tannoy & Goodmans Loudspeakers, the /atest 
Connoisseur 3-Speed Motors & Pick-ups also available on EASY TERMS 


"PHONE 
254 


those concerned 


with recorded sound choose 


 FERROVOICE 


| 
reasons wl 


MAGNETIC 


~ ll . Gives the highest possible signal-to- 
’ noise ratio—excelling in high-frequency 


RECORDING TAPE 


ah 


The pigment is dispersed and milled, with 
the highest degree of control, thus 
ensuring a uniform dispersion of the 


Does not cur!—ties flat on the transducer 
head, giving better frequency response, 
and smooth tracking 


Has the lowest possible surface friction— 
reducing wear on transducer heads, and 
guide pillars 


Has the best possible dispersion of oxide 
particles, free from coagulation, and 
flocculation ensuring low noise level. 


x 
xx 
x 


ls correctly heat-dried to preclude 
* blocking "’ and sticking, layer-to-layer, 


under storage conditions. 


The Lacquer is formulated to attain the 
maximum adhesion to the base material. 


xx 


Suitable for Single or Double Track Recording. 


long 


on Tin. Diameter Spool — Frequency response 50 
ke, s. at 7.5 in. per sec. Breaking strain exceeds 4ib. 


response. 


Has a superlative dimensional! stability — 
negligible stretch, and the highest possible 
tensile strength. 


Discourages static collection during fast 
forward, and fast re-wind operations 


The Kraft Paper base has been selected 
after careful ht ea with the paper 
and super 
calendering. ‘being prime " considerations 
The Lacquers are pigmented with the 
highest grade powder. The individua 
particle size is less than one micron 
(0.000039 inch). 


ues 22/6 


PRICE 
RETAIL 


MAGNETIC COATINGS LIMITED 


38 GROSVENOR GARDENS 
WORKS & LABORATORY 2° 


LARCH ROAD LONDON 


LONDON 


SW 


DASHWOOD 
SW i2 


ANE 
TRADING EST 
BALHAM 5457 


ATE 


oxide particles within the binder. 

The spools were designed to incorporate 
the * universal "' hub, perfect balance, 
and nogligible rotation noise, 

* FERROVOICE”’ products are subject 
to continuous development by our 
technical staff 

*FERROVOICE” has a Coe0ercivity of 
270 oersteds (BHC) remanence = 
730 gauss, when subjected initially to » 
magnetising force of H 000 cersteds 


100 Wiretess WorLD 


Taylor Model 45B 
Valve Tester 


A comprehensive valve tester which may be used to measure 
the mutual conductance of most types of British, American 
and Continental receiving valves. Supplied complete with 
detailed instruction book and separate valve chart giving 
full testing data for over 3,000 different valves. Long scale, 
sensitive moving coil meter 


TESTING FACILITIES 

Mutual Conductance. Two ranges are provided. 0-3 mA/V 
and 0-15 mA/V 
Cathode Leakage. Tests for Heater/Cathode insulation 

to 10 megohms, with heater hot 
Emission. Rectifiers and Diodes may be tested for emission. 
Inter Electrode Shorts. Short circuits between electrodes 
are shown on the meter 
Heater Continuity. Meter Indicates continuity of heater PRICE 
or filament. 


Gas Tests. Press button ‘‘gas’’ test shows abnormal £25 10 0 or £3. 16. 6 deposit and 10 
ositive or negative grid current S ° ’ “ po 
-V. tube adaptor to check most tubes can be supplied monthly payments of £2. 8. 9. 
separately. 
PROMPT DELIVERY 
Other Taylor Products: 


A Selection of Multirange A.C./D.C. Testmeters ; Signal 

Generators ; A.C. Bridges ; Circuit Analysers ; Cathode Ray 
Oscillographs ; High and Low Range Ohm- 
meters ; Output Meters ; Valve Testers ; Moving 
Coil Instruments ; T.V. Test Gear. 


WRITE FOR FREE CATALOGUE 


ELECTRICAL INSTRUMENTS LTD. 


MONTROSE AVENUE SLOUGH, BUCKS. SLOUGH 21381 


ee ee 


continuous Own 
playing 


TAPE RECORDERS WILL prec ee nen nen ee nnny 
LCELSONIC \ eg 95 Mi “a ee | olor goer (4 TELEMAX’ 
ae 


St vyled 


Cabinet ! 


CHASSIS 


PROJECTION TELEVISION 


(Aft. x 3ft. PICTURE) 


ee 
PERCE 


%*% 23-valve 
Superhet circuit. 


*% Sensitivity 
better than 50 
microvolts 


Full 
bandwidth. 


5-channel 
facility. 


are ytathecientic rll Cometee wt 


valves, c.r.t. and 
optical unit. 


Ready for fit- 
ting 


Listen why CELSONIC Recorders are better. oe ; a, Chassis size 


approx. 19” x 17” 
A flat reponse {rom 50-10,000 cps to within + 2dbs. Fitted with A.C. only 8. A { 
superimposing device, e.g.. will record words on top of music. & Detailed Specification 
Automatic synchronising unit for use with cine projector. Celsonic From the Manufacturers. 
recorders are the best where high-fidelity reproduction is 


requires TELEMECHANICS LTD. 


Write for illustrated leaflet to 


3 NEWMAN YARD, NEWMAN ST., LONDON, W.! 

EXCEL SOUND SERVICES LTD. ' LANgham 7965 

“CELSONIC " WORKS, GARFIELD AVE., BRADFORD, 8 (Yorks) . 
Telephone: BRADFORD 45027 


td 
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ELEXIBLE 
SHAFTING 


OWER DRIVES 
and COUPLINGS 


GENERAL REMOTE CONTROL USES 


OPERATING from an accessibie point, 
switches, valves and other electrical and 
mechanical devices located in remote or 
inaccessible places. Flexible shafts are 
readily adapted for either manual or 
automotive operation of controls. 


OPERATING any element requiring 
rotation or push-pull movement or both, 
with the controlled element close to or at 
a distance from the control point. Where 
an element requires both push-pull and 
rotation, both actions can be accom- 
plished with a single shaft. 


OPERATING indicators and indicating 
devices of all kinds. 


CENTRALIZING operational adjustment 
and controls of machines and other 
equipment at a single point convenient 
to the operator. 


PROVIDING controls that free operators 
from mechanical or electrical hazards. 


GR The S. S. White Company manu- 
fectures stenderd shefts and is 
prepored to develop special shafts 
providing sensitive control over 
long and short distances. 


co OF CREAT BRITAIN LTD 
INDBUSTRIAL Biwizsiors 


Britannia Works, 
St. Pancras Way, 


LONDON, N.W.I  , Phone: EUSton 5393 


— —e 


SELENIUM 
RECTIFIERS 


consult 


HETHER the need is for a single 

unit or a supply running into 
thousands .. . if it’s a Selenium Rectifier 
that must fulfil critical requirements and 
maintain its characteristics over long 
periods ... the answer is to be found 
with Electrix. 


@ Electrix Rectifiers are characterised 
by their cool running and consistent 
long-life conformity to stated specification 


Manufacturers, Traders and Electronic 
ngineers, send us your specific require- 
ments. 


@ Your needs may possibly be met from 
* standard "’ types, or 


@ ‘To specification ” 
quickly prepared. 


models can be 


@ Quotations by return... and deliveries 


a matter of days only. 


@ We welcome export enquiries. 


Here are some typical ‘' standard "’ full-wave types 


each 
Output 12/15 Volts D.C. | Ampere. List Price 9/- 
Output 12/15 Volts D.C. 2.5 Ampere. __,, 13/6 
Output 12/15 Volts D.C. 4 Ampere. ' 22/6 
Output 12/15 Volts D.C. 6 Ampere. a 35/- 


Trade Supplied 


@ Heavy duty rectifiers with say 
230/250 volts A.C. input and 220 
volts D.C. output a speciality. 

@ We use only freshly manufactured 
selenium plates and components, 
no ex-W.D. materials whatsoever. 


HOUSEHOLD ELECTRIX LTD 


47-49 HIGH ST., KINGSTON-ON-THAMES 
Telephone: KINgston 4585 


Wire_ess Wor_p 


164, Charing Cross Road, London, W.C.2. 


Export enquiries welcomed. 


TAPE RECORDERS 
<4 0 


GRUNDIG 7001 


BAIRD 7” frrmeed roy 5 


BAIRD Mk. 
PERROGRAPH 2A 
VORTEXION 2A 
SOUNDMIRRAOR 
Twin Track 
Table 
Portable 


immediate delivery from stock. 


RECORD REPRODUCING * 

EQUIPMENT | A 

$ | COLLARO 

} | 

| 3-spd. Unit complete | 

0 with studio P/U £10 6 

GARRARD (as available) 
ai7 


Model 8 

Model 7 (latest) 
Uniminor Mk. Ii 
Electronic Meter 
Wide Band Sig/Gen 
£i7 Valve Characteristic 


£24 Meter 


MODERN ELECTRICS LTD. 


Tel.: TEMple Bar 7587. 


Cables : 


TEST EQUIPMENT 
vo 


APRIL, 


1954 


Modcharex, 


MICROPHONES 
s 


Mic 22 (Crysral) £4 

Mic inserts for above 

Mic 16 (Crystal) 

Mic 35-1 (Crystal) 
LUSTRAPHONE 

M/C with T/F CS! 

Table base for above 


London. 


Prompt attention to post orders. 


| 9 aio Minor 
EDITOR £47 10kV Multiplier for 
TA/B Decca 13 
WEARITE TAPE DECK CONNOISSEUR yore % , 
| 3-spd. 423 a“ a 


Models 7, 8 and 40 
ADVANCE 
SPEAKERS H.1 (Sig/Gen) 
TRUVOX E.2 (Sig/Gen) 
12in. 30 JA. New Model 
W.8. STENTORIAN P.t 
HF. 610 
HF, 810 
HF, 912 
HF. 1012 
GOODMANS 
Axiom 150 Mk. Il 
Axiom 102 
Axiom 101 
WHARFEDALE 
wis cs 
Super 12 CS/AL 
wi2cs 
Golden 10 CSB 
Super 5 and 8 CS/AL 
Bronze !0,in. 
Bronze 8 in. 
W.B. Crossover Unit 
W.B. Tweeter Unit 


RESLO M/C (Low Imp.) 
URA Ribbon «7 
RVA Ribbon 
Mumetal Transformer 

MICROPHONE STANDS 
Floor, 3 extensions 43 
Table Stand él 

LEAK AMPLIFIERS 
TL.10 


£3 
TRUVOX TAPE DECK 


423 2 
RECORDING TAPES 
GRUNDIG 
L.G.S. |,200ft 
FERROVOICE 
1 ,200fc 
Spare Spools 
E.M.1. 1,200fc 


Point 1, TL.12 

Point 2, TL.25 
Vari-slope pre-amp 
Type VS RF Tuner 
Unit 


£28 
£34 
£12 


COSSOR 
Oscillostope 1049 
Oscilloscope 1052 
Volt: Adaptor 1433 

TAYLOR SOLON. New Instru- 

All new Taylor Test Gear in ment Iron 200-250 v. 
stock. 25 w. 19 


£150 0 
£104 0 
aie 5 
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PICK-UPS VALVES 


We are one of London’s largest 
stockists 


Spare Spools, |,200f¢ 

Spare Spools 600ft 
FPERROGRAPH 

1,200fe. 

1,750fe. 

Biin. Spools 

GPA 


43 6 
Please write for require- 
X.M.S. Magnetic 
CONNOISSEUR 
Super 2 Hds 
Spare Heads 
COLLARO STUDIO 
Type O or P 


<6 9 


ments 


a9 65 


ria ALL GARRARD, CONNOIS- 


SEUR, DECCA and COLLARO 
HEADS AND STYLI IN STOCK 


1 ,200ft 
600fc. 


eeowewnwooco 


43 14 
H.P. Terms available on all items over £10. 0. 0. 


ALL THIS 
FOR ONLY 


2'6! 


The popular “ Coronet”’ series (AC, AC/DC 
and Batt. superhets), designed by the eminent 
radio authority Mr. F. J. Camm, were built 


around our famous R.L.30 Tuning Unit. If you 

want FIRST-TIME SUCCESS in superhet con- 

struction without complicated test gear be 

guided by this lead and send NOW for our 
1954 


“HOME CONSTRUCTOR’S HANDBOOK” 


containing ALL of these guaranteed outfits : 
3V. 3 Band FEEDER %& 4V. 3 Band FEEDER (Norm 
HiFi/Gram) ¥%& 5V. 3 Band SUPERHET A.C. ¥ 5V. 
3 Band SUPERHET AC/DC %& 6V. 3 Band SUPERHET 
A.C. x 6V. 3 Band SUPERHET AC/DC SIGNAL 
TRACER ye FEEDER AMPLIFIER/PO PACK 
MAGIC EYE UNIT 4V. 3 Band SUPERHET A.C. 
") o* Watt Quality AMPLIFIER 
.C.. ye 10 Watt p/p quality AMPLIFIER 4 SIGNAL 
GENERATOR  3V. 2 Band ‘‘local station ”’ 

HiFi FEEDER, etc., etc. 

Apart from construction details and large blueprint circuits, there 
are complete parts lists and technical descriptions; also set 
building hints, servicing hints and tips, facts and formulae, resist- 
ance colour code, symbols, data, etc. AND our current catalogue. 
Printed on glossy art paper and profusely illustrated throughout 


its 50 pages this publication is now acknowledged to be at the top 
of ics class ! Over 65,000 cop'es sold ! ! 


DON’T DELAY—SEND FOR YOUR COPY TO-DAY! 


Also obtainable from W. H. Smith & Sons, Modern Book Co., etc 


RODING LABORATORIES 


(Dept. WW4). BOURNEMOUTH AIRPORT, CHRISTCHURCH. 


CONSOLES 


For Major Film Mixer 
Suites to Individual 
requirements. 


* VIEWMASTER” 
CONSOLES 


AS SHOWN 


Beautifully designed and 
finished in Walnut, Oak, 
Mahogany and Teak, to 
customers’ requirements 


Standard “ VIEWMASTER ” model as shown £6413.0.0 

With Full ; £14.0.0 

Universal Model for all 16° tubes now in preparation. 
Carriage and Packing 15/- extra 


Fitted with shelffor easy mounting. These are NOT mass produced and 
dimensions can be altered to suit personal requirements 


Individual and Trade Enquiries to 


iH. ASHDOWN 


CABINET MAKER 


98 HERTFORD ROAD, ,EDMONTON, N.9 


Length Doors 


Aprit, 195 Wrretess WorLp ca : 103 


TWO HOURS RECORDING on standard 1200 ft. spool 
+ 4 TO THE TRADE: 


and TEN WATTS OUTPUT eee Ask for details of 


special Dealer 
With stendard 1200ft. spools, the SIMON Portable Tape facilities and Infor- 


R:corder affords two hours recording and brilliant play- d mation Sheet T1/6 
back—at 10 watts output if required, Twin tracks, two - a 

speeds. Frequency response is wide: 50-12,000 c/s 

at 7hin./sec. and 50-7,000 c/s at 3}in./sec. Bass 

and treble are independently variable. 


Designed for the discriminating user, the SIMON 
Portable opens up new fields of activity in 
tape recordinz. 


SIZE 18 in. x 1S in. x 10 in. 
LOUDSPEAKER 64 in. built-in monitor 
POWER SUPPLY 200/250v. 50 Cycles A.C. 
INPUT CHANNELS High impedance for microphone ; 

low or high impedance for radio 
POWER CONSUMPTION 100 watts approx 


TEetable TAPE RECORDER 


SIMON for 
Ask for te Monomaster “‘Finger- ¥ Fast rewind and wind- s dR di 
“THE GENTLE ART OF TAPESMANSHIP” tip” Control on ound Necoreimng 
and Information Sheet T1/6 * Separate capstans % Provision for Remote ae 


SIMON SOUND SERVICE LTD. (Dept. W) %*% Three motor drive Control and indepen- Sensible Price 


dent use of amplifier 


48-50 GEORGE ST., LONDON, W.1!. Phone: WELbeck 237/ (5 lines) 4 Drop-in loading for P.A., ete. 


JUST WHAT YOU HAVE BEEN 


' WAITING FOR... 


We supply prototypes for all new designs in the shortest possible time that size, 
type and circumstances permit, in cases of emergency generally within a period of 7-28 days. 


All metals and specifications in most cases immediately available, including High, Medium and Low 
Silicon Iron, and also in Nickel Iron Alloys. All Nickel lron Alloy Lamination heat treatment is guaranteed. 


Send us a sample or sketch of your requirements, together with the specification, which will receive immediate 
attention. 


ELECTRONIC LAMINATIONS LIMITED 


OXFORD AVENUE, SLOUGH, BUCKINGHAMSHIRE. 
Telephone: Slough 25171. Telegrams: Lamination, Slough, 


ILIFFE & 
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Authoritative up-to-date books 


Radio Designer's Handbook 


Edited by F. Langford-Smith, B.Se., B.E., Senior 

Member 1.R.E. (U.S.A), A.M.LE. (AUST.) 
4th Edition. A comprehensive reference handbook for 
all who are interested in the design and application of 
radio receivers and audio amplifiers. The work deals 
in detail with basic principles and the practical design 
of all types of modern radio receivers, audio amplifiers 
and record reproducing equipment. The enormous 
amount of data is made readily accessible by a detailed 
list of contents and a complete index. 


Sales rights are reserved in North and South America, 
Canada, Australia and New Zealand. 


42s. net. By Post 43s.6d. 


Television Receiver Servicing 


Volume |: Time base Circuits. 
By E. A. W. Spreadbury, M.BRIT.1.R.E. 
A new book that tells the engineer all he wants to 
know about the subject. Volume I covers the time base 
and cathode-ray tube circuits, these being divided into 
groups such as sync separators, oscillators, output 
stages, etc. All kinds of intricate and varied circuits 
used in T.V. receivers during the past 15 years are 
described, with clear explanations of how they work 
and what can go wrong with them. The volume 
comprises over 250 pages and more than 150 illustra- 


tions, and is of great value to every service engineer. 


21s. net. 


By Post 21s.8d.- 


Obtainable from all booksellers or direct from the publishers 


SONS LIMITED, DORSET 


HOUSE, STAMFORD STREET, 


LONDON, 
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© T/¥ TECHNOLOGY 
@© RADIO ENGINEERING 
@ ELECTRONICS 
© RADIO SERVICING 


There's a big future in T/V and Radio. Act now | In- 
crease your knowledge. Back up experience with a 
sound theoretical background. 1.C.S. offer courses of 
instruction in— 
TIV TECHNOLOGY @ ADVANCED SHORT-WAVE 
RADIO @ RADIO ENGINEERING @ RADIO SERVICE 


ENGINEERING @ RADAR @ ELEMENTARY ELEC. 
TRONICS 


1.C.S. will aiso coach you for che following examinations: — 
5.1.R.E.; P.M.G. Certificate for Wireless Operators: 
Radio Servicing Certificate (R.T.E.8.); C. & G. Tele- 
communications, etc., etc. 
OON’T DELAY—SEND COUPON TODAY for free descrip- 
tive booklet, stating which subject or examination interests you 


Fees include all books needed. Examination students coached 
uncil successful 


Reduced terms for H.M. Forces. 
Dept. 2230, 1.C.S., 71 Kingsway, W.C.2 
INTERNATIONAL CCRRESPONDENCE SCHOOLS. 
Dept. 2230, International Buildings, Kingsway, London, 

W.c.2. 


Apri, 1954 
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SHIP-TO-SHORE 
RADIO TELEPHONE 
FOR THE SMALL CRAFT 


Here is an inexpensive Radio Telephone 
for the voluntarily equipped small ship. 
Low power but efficient for ship-to-shore 
and ship-to-ship conversations. Conforms 
to Post Office requirements. Simple to 
install and operate. 


®PUSH-BUTTON 
SELECTION OF FOUR 
CHANNELS 


® VERY LOW BATTERY 
CONSUMPTION 


@® SMALL AND LIGHT 
Size: 18 in. x 11 in. x 7}in. 
Weight: 36 Ib. 


@® FREQUENCY COVER- 
AGE 1°5 to 4 mcs. (200 to 
75 metres) 


Price £4 4 complete 


Piaase send Booklet on subject 


nae - edie, MARINE RADIO COMMUNICATIONS CO. 


(Block latters piease) Ba a 
46 GREYHOUND ROAD, LONDON, W.6 
Phone: FULHAM 1138-9 Cables 


Address.. 


Hallicraft, London 


APRIL, 1954 


SPOT FREQUENCY 
SIGNAL GENERATOR 


fs oily ger in Steel Case 
x 4in. x Bin. Operates on 
© Scandard th-volt Torch Cell. 


Six Switched Spot Frequencies, 
three on Medium, three on Long 


NO CALIBRATING NO METAL WORK 
JUST ASSEMBLE AND USE 


—=|~—SC AUDIO 


FREQUENCY 
BRIDGE 


38/6 


P&PI6 


| NO CALIBRATING NO METAL WORK 
LH JUST ASSEMBLE AND USE 


| 
| THREE RANGES 
40 to 800 

J | 400 to 8,000 


® 1,600 to 16,000 
> mh +, ia cycles per second 
o~(®) 
@ @ 


RES/CAP. BRIDGE 


1 cee 


10 to 1,000 ohms. 
1,000 to 100,000 ohms. 
50,000 to 5 megs. 
500pf. to .O| mfd. 
Ol mid. to Imfd. 
P&PI6 2mfd. to 50mfd. 


NO CALIBRATING NO METAL WORK 


JUST ASSEMBLE AND USE BP ruses in OO 


~  INDUCTANCE BRIDGE 


: 426 


P&PI6 


/ 


FIVE RANGES 
50utHy to |,000uHy 
1,000 uHy to 20 MHy 


50 MHy to 400 MHy 
400 MHy to 8 Hy 


- 


Ve 
3 NO CALIBRATING NO METAL WORK 
ee JUST ASSEMBLE AND USE 


5 Hy to 100 Hy 


ay Nam 
se 


/ 
@@e@ ifs 


oy. 


P&P I/6 


. TWIN MULTI-OHMER 


A Heavy Duty 2,000 
wiw variable, calibrated 
n 50 ohm steps, plus 
all useful fixed resistance 
values up to 7 megs. 
switched. Separate out- 
lets for each function. 


NOCALIBRATING NO METAL WORK ¥ 
JUST ASSEMBLE AND USE OVO :O1 ele. 


LF. ALIGNER 


116 
A P&P I/6 
— Gee =PRE-TUNED. NO METAL WORK 
JUST ASSEMBLE AND USE 
SIMPLE AND COMPREHENSIVE INSTRUCTIONS AND DIAGRAMS 
FOR ASSEMBLY AND USE WITH EACH OF THESE FAMOUS KITS. 


CASH WITH ORDER OR C.O.D. 
STAMP FOR ILLUSTRATED LEAFLETS. 


RADIO MAIL 


Fully screened. 
Tunes over the 465 ke/s 


F range of |.F. frequencies. 
ger 


486 maLeiort sT. 
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WE PAY TOP PRICES 


AMERICAN SURPLUS 
ELECTRONIC EQUIPMENT 


Any Quantity or Condition 


LOOK AT THESE EXAMPLES 


for equipment in good condition 


Receiver, R/54/APR4 complete £200 
Transmitter, ET4336 

Scanner, RC94 

Test Set, TSI3 

Frequency Meter, TS175/U 

Frequency Meter, BC22! 

Receiver, BC348R 

Receiver, R89/ARNS 

Control Box, 23270 

Klystron, 723A/B 


We pay similar remarkable prices for:— 
RECEIVERS. RIII/APRS, R5/ARN7, 
AR88D, R65/APN9, BCI033, RIS/APN3, 
RI9/TRCI, RIS/CPN2, BC348. 
TRANSMITTERS. CPN2, TII/APN3, 
ART13, TDE. 
TRANSCEIVERS. ARCI, 
522, TCS, BC800 RTI/APN2. 
INDICATORS. ID17/APN3, 
CPN2, BCIIS5!, BCI152, 
TEST SETS. Any 
“TS.” 1EI9, BC638, 
MODULATORS. 
CM3. 
SYNCHRONISER. BCI148. 
POWER UNITS. RA34, RA42, RAS, 
RA62, RA88, RAI0, MGI49, PE98, PEI58, 
DM28, PUI6. 

TUNING UNITS. TN!7, TNI8, TNI9, 
TN54, TU57, TUS8, TUS9. 

CONTROL GEAR. BCII50, BCI145, 
JB9!, JB95, JB98, JBI02. 
ANTENNA GEAR. 8C223A, RC94, 
AS27, AT4, AN104. 

MOUNTINGS. FT237, FT247A. 


And almost every American made 
unit even if not mentioned above. 


Phone us immediately, transfer charge. 


Deal with the firm that has been 
established for twenty-five years and 
which is bY far the largest buyer of 
Ham Equipment. 


ALTHAM RADIO CO. 


JERSEY HOUSE, JERSEY ST. 
MANCHESTER 4 


Telephone : Central 7834/56 
eee Mmaee 


ARC3, SCR- 


ID18/ 
I-B1A, 9-82A. 
unit with prefix 
1-208. 

BCIO9I, 


BCI142, 
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LONGEST SCALE—SMALLEST SPACE 


This compact, robust D.C. Milliameter is 
flush mounting and is ideal for use in re- 
stricted space. 
SCALE LENGTH: 9" 
RANGE FROM 0-500 pA 


The meter with the 
dead beat movement 


The meter measures only 5” across and the depth behind the panel is only 2” yet it retains 


a scale length of 9’, 


be supplied to customers’ specification if required, 


BRITISH PHYSICAE 


Radlett, Herts 


It is available with spade or knife-edge pointer and special scales can 


Send for prices and full details. 


BD A\BORATORIES 
/ Tel: Radlett 5674/5/6 


LONDON STOCKIST M. R. SUPPLIES LTD., 68 NEW OXFORD STREET, LONDON, W.C.1 


a a a a — 


Ready Shortly! 


COMPLETELY 


UNIVERSAL RECORDER 
A.C.E. MINSTREL 


Operates from Internal Batteries 


SIZE ONLY 
12” x 7” x 63” 


Lo2 


WITH BATTERIES 
& MICROPHONE 


and External AC/DC Mains 


Feeder. 


ALL MAINS FEATURES INCLUDE : 
2 TRACKS @ 3 SPEEDS @® POWER 
REWIND © AUTOMATIC GRASS 
@ MONITOR. 

ING CIRCUIT 
@ BUILT-IN 5 
SPEAKER. 


FULL TRADE AND 
EXPORT TERMS 


NOIULISOd ANY NI S3ivuaIdo 


Send for leaflet giving advance information 


ASSOCIATED CINE EQUIPMENTS LTD 


353 BEXLEY ROAD, ERITH, KENT. Phone: ERITH 2543 


dm BP.19 


ia MODELS 
OD & ||\D HAVE EVERYTHING 
iO WATTS PUSH. PULL HICH FIDELITY AMPLIFIER 
3 INPUTS, CRYSTAL & M/C. MICS. & CRAM. 
3 TAPE SPEEDS, 3%, 7% a 15 INCHES PER SECOND 
2 TRACKS PER TAPE - 2 Hes RECORDING 
2 SEPARATE INPUT CONTROLS ror snac 
SEND COMPLETELY AUTOMATIC ERASE (execrrom) 
STAMP DETACHABLE SPEAKER UNIT swoon \2 
ZelmatgkaA FAST REWIND & FORWARD WIND 
TMitsarviaiy MONITORED & DIRECT INPUTS 
VERY COMPACT woo 10 15%" x 10x 7% 


MODEL 1) 


£65 


MODEL !2 


£66-10-0 


at Demonstrations from -— 


ASSOCIATED CINE EQUIPMENTS LTD. 


353, BEXLEY ROAD, ERITH, KENT. Phone: Erith 2543. 
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(onnoisseur with DIAMOND STYLUS! 


The SUPER LIGHTWEIGHT PICK-UP 


can now be supplied to order— 


with an armature system fitted with diamond stylus 
Price complete with one head (either Standard 78 r.p.m.., 
or Microgrove, 334 and 45 r.p.m.) fitted with diamond 
stylus £7.12.9d. plus Purchase Tax £2.9.0d. Each 
additional head £5.12.9d. plus Purchase Tax £1.16.2d. 
Replacement armature System fitted with diamond 
stylus £3.13.0d. plus Purchase Tax £1.3.5d 3 HEAD PICK-UP 


Existing model with sapphire 
system still available. 


3 SPEED MOTOR 
New price: 
Retail Price .. £17 15 0 
Purchasetax.. 5 13 11 
Total price .. £23 8 11 


Sst ~~ 3 SPEED MOTOR 


i aie A. R. SUGDEN & CO. (encineers) LTD. 


WELL GREEN LANE, BRIGHOUSE, YORKSHIRE. Tel: HALIFAX 69159 


OVERSEAS AGENTS: 8S. Africa: W. L. Procter (Pty.) Ltd., 63 Strand Street, Cape Town. Australia: J. H. McGrath & Co. Pty. Ltd., 2086 Little 
Lonsdale Street, Melbourne. Canada: The Astral Electric Co. Ltd., 44 Danforth Road, Toronto 13, Ontario. New Zealand: Kurnbull & Jones 
Ltd., Head Office, 12/14 Courtenay Place, Wellington. Hong Kong: The Radio People Ltd., 31 Nathan Road, Hong Kong. Malaya: (Main Dis- 
tributors) Eastland Trading Co., 1 Prince Street, Singapore. 


INSULATING 


HEATPROOF 


DUROFIX wm terrroor 


~~ NON-GORROSIVE 
the only adhesive with ' 5 MINUTE 


. o 
all these qualities’ ppyine 
A clean, free-flowing liquid, Durofix is the perfect adhesive for such STICKS | t 
calles ssusadie cal ethial and terminations, binding ver aalgarag a mos 


locking trimmer condensers and cores, fixing diaphragms to moving- 


> 
coils of speakers, knot fixing on Nylon, and for fixing felt to wood or any material 


smn,  aetal. Durofix more than meets the 


DUROFIX SPECIFICATION = ™OSt exacting requirements of radio 

Tensile Strength and T.V. manufacture, and is ideal 
Approx. 10,000 | in. es . 
stein es ar ae for servicing and home construction 


Resistivity (50% Relative Humidity) = 

sjlecerie Serengeh nem <%= Used by Famous Radio & TV, Manufacturers ADHESIVE 
600/1200 voltsimil. = -Durofix isa Rawlplug product—famous 

Frere) Condoms throughout the world for finest quality and 


(3.1) to S.A) x 10-4 col Jens sq.cm/°C/em 
complete dependability. For further Tech- S$ TRENG TH 
nical Information and Prices write to— 8484 


Temperature Stability 
THE RAWLPLUG CO. LTD., CROMWELL RD., LONDON, SW7) F KObisher 8111 (10 fines) Grams: Rawlplug Southhens London 


creeceninine 


rerengene 


Setisfactory fromm minus 40°C te plus 120°C 
Water Resistance 
Very good up to boiling point. 


UUEHCL CL betetereries 


Se 
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Littoaucing 


Ril] 


POWER 
RESISTORS 


Coated with a non-hygroscopic and 

fireproof silicone bonded compound. 

Internal connections made by special 

method of welding, giving long-term 

stability under all conditions. 

TYPE 

WATTAGE 

RESISTANCE 
OHMS 
LENGTH 

R. M. ELECTRIC LTD. DIAMETER 

TEAM VALLEY, GATESHEAD, I! MAX. TA 

Tel: Low Fell 76057 


Standard range is shown but we shall 
be pleased to advise on special types 
to suit particular requirements, 


IMMEDIATE DELIVERY 
RADIO and T.V. SPARES 


STANDARD & WIDE-ANGLE 
“VIEW MASTER '’ COMPONENTS 


L.T., H.T., & E.H.T. METAL RECTIFIERS 


PAPER & ELECTROLYTIC 
SMOOTHING CONDENSERS 


FIXED & VARIABLE TAPE 
WIREWOUND RESISTORS MOTORS 


MINIATURE (PRE-AMP) MICROPHONES 
MAINS TRANSFORMERS 
12° P.M. 
LINE & FRAME LOU DSPEAKERS 
TRANSFORMERS 
PARTS FOR 


SCANNING & FOCUS THE “QUALITY” 
RINGS SOUND ENTHUSIAST 
COILS & COIL 3, 5, 8 & 12 watt AMPLI- 
PACKS FIERS, TONE CONTROLS 
CERAMICS & RADIO FEEDER UNITS 
TAPE RECORDING EQUIPMENT, 

H 
CHOKES ERASE & BIAS GENERATORS & 
VALVES ACCESSORIES 


&C COMPONENTS FOR THE “ SOUND 
MASTER" & “ LANE'’ TAPE RECORDERS 


Price list supplements published monthly 
SERVICE & SPEED 


CITY & RURAL RADIO 


101 HIGH STREET, SWANSEA 
Telephone: 4677 


32 


31 
18 


10 
10-30,000 


3 13/16in. 
11/16in. 


900 10-15,000 

3 1/16in. 

11/16in. 
3 


10-6,000 10-12, 
; 9/16in. 
11/16in. 

1 


2 13 16in. 
11/16in. 
2 


ALWAYS “FIT” 


CASTORS 


THE WORLD'S BEST 


CONTRACTING 
TUBE 
ADAPTOR 


For %", I", Ig", If” tubes. 

Quickgrip Adaptors are fitted 

by hand as no tools are required. 
2”, 24”, 3”, and 4” wheels 
may be used. 


Ask for Brochure 
and pages 8, 25, 57. 


Numerous other types of 
heed fittings available. 


neers, Patentees and Sole Manufacturers 
AUTOSET (PRODUCTION) LTD. 
DEP * STOUR STREET, BIRMINGHAM, i8 
EDG 1143 ‘3 ens Estd. over 30 years, 
Please mention “Wireless World” 


Wiretess Wori_p 


SINGLE SPEAKER 
SUPREMACY 


Ihe Super 12/CS/AL speaker is fitted with aluminium voice coil, 
special cone with bakelised apex, and radial corrugations, plus the 
undoubted advantage of cloth suspension. This assembly, with 
the extremely high flux density, results in excellent transient 
response and sensitivity with a very wide frequency range. 

Since the introduction of this model some three years ago, the 
world-wide demand has always exceeded the supply. Delivery 
can now be effected in 3-4 weeks on the Home Market. 


SUPER 12/CS/AL 


Wh arted ale £17.10.0 TAx Free 


Alcomax Ill Magnet 
WIRELESS WORKS LTD. Flux density 17,000 lines 


BRADFORD RD., IDLE, BRADFORD, YORKS. on 1/2" centre pole 
Phone: idle 12356. "Grams: Wharfdel Idle, Bradford. Total flux 190,000 lines 


‘ . f 
an inexpensive test set _° am! 
with 21 basic ranges 


RETAIL 


a 
PRICE 
= > 


instrumentation by 


JLALIN 


LABORATORY INSTRUMENTS DYNAMOMETER TESTING SET 
INDUSTRIAL SWITCHBOARD INSTRUMENTS 
PORTABLE TESTING SETS 


MEASURING INSTRUMENTS (PULLIN) LTD., ELECTRIN WORKS, WINCHESTER STREET, ACTON, LONDON, W.3 : PHONE: ACORN 4651-4996 


Wiretess Worip 
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) FOR TOOL POWER 


{7 


THE POWER TOOLS THAT 


4” ‘TOOL POWER’ GENERAL PURPOSE DRILL 


This is it! Bridges’ newest drill—the only drill in the world 

with twice the power and 4 times the life of any other drill in its 
class! Faster penetration, easier handling, bags of guts—this drill has 
everything! And like all ‘Tool Power’ tools, it’s built to last a lifetime. 


ORBITAL 
SANDER 


HIGH-SPEED 
PORTABLE 
JIG SAW 24” BELT SANDER 


IF IT’S POWER TOOLS—IT’S BRIDGES 


S. N. BRIDGES & CO. LTD., BRIDGES PLACE, PARSONS GREEN LANE, LONDON, S.W.6. (RENOWN 1177/8) 


BRANDENBURG 


RADIO FREQUENCY 
HIGH VOLTAGE EQUIPMENT 


Highly stable supplies made to order. 


Quotations to customers’ specification. 
EFFICIENT 
ECONOMICAL 
NON-LETHAL 


High Voltage Generators - High Voltage Coils 
High Voltage Measuring Instruments. 


BRANDENBURG EQUIPMENT 
TELEONICS (COMMUNICATIONS) LTD. 


19% DAWES ROAD, FULHAM, 5S.W.6. 


Telephone: FULham 1534 
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Radio & Television Servicing 
John Markus Associate Editor, Electronics 


Not every man has had the opportunity of studying 
thoroughly the basic principles of Radio and Tele- 
vision. He may consider this an unsurmountable 
handicap which bars him from attempting any type 
of Radio and Television repairs. 

This book caters for just such an individual. The 
whole text is written in a clear and commonsense 
manner, aided with numerous instructional diagrams 
and photographs. He is shown how to check and 
replace faulty valves . . . probe into the problems 
affecting power supplies, resistors, condensers, coils, 
tuning devices and speakers. In addition there is 
complete information concerning the selection and 
fitting of Radio and Television aerials, also the main- 
tenance and repair of ‘gram units and components. 
The logical order employed throughout, ensures that 
the practical application of the subject matter is 
readily appreciated in relation to the particular 
problem in question, and on no occasion is superfluous 
matter introduced. 


9 x 6 inches illus 556 pages 64 shillings 
Available from your local Bookseller 


McGRAW-HILL PUBLISHING COMPANY LTD 
McGRAW-HILL HOUSE - LONDON - EC4 


DODOOOS 


~ 
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Designed to utilise the present A complete WODEN range of hermeti- 
range of *‘C"’ type cores. The cally sealed transformers and chokes 
cast resin component gives com- comprises 32 sizes coverns transformers 
plete mechanical and climatic from | Va to 2 kVA and che usual range 
protection for core and windings of chokes. Made to conform to the rele- 
Good heat dissipation ; robust vant Incter-Service specifications RCS.214 
terminals and fixing bushes and RCL.215 


Cast Resin 
Transformers 


1 a 


A wide range of capacities ‘or trans- 
formers and chokes. Vacuum impregna- 
tion and special compound filling ensure 
complete reliability. Suitable for exacting 
industrial and climatic conditions. Neat 
and clean in equipment. 

Hermetically sealed 
“Cc” Core Units 

e Woden Shrouded and Open-Type Trans- 
formers combine first class engineering 
with a popular highly competitive pro- 
duct. Finest quality materials used 
throughout ; vacuum impregnated and 
rigidly tested 


Coane Sens j In addition to the types shown, we manu- 

facture a great variety of Transformers for 

Potted Compound os all electronic applications, Also Power 
Filled Transtormers 5 ‘_" Transformers up to 750 kVA. 


Catalogues available on req 


“~~. WODEN TRANSFORMER CO. LTD 


ODEN> ee. F) MOXLEY ROAD - BILSTON ; STAFFS 
~ ©O. LTD = ie 4 l ¢ ’ 


T ( ) 
RANSFORM! y )N 


ELECTRICAL INSTRUMENTS 


In addition to our well-known standard 
ranges of 2in. to 44in. square and round 
panel-mounting instruments, the follow- 
ing are a few examples of special types 
which we have developed to meet 
industrial requirements :— 


@ Moving coil rectifier type to suit 
various frequencies, for laboratory use. 
6in. and 8in. Portables. Sub-standard 
or B.S. 1st Grade. 

Pyrometer indicators. 
Thermo-couples for temperature 
measurement. 
Audible Braille Multi-range mA. 
Contact Voltmeters. 
” ie a " : a. D.C. Shunts up to 2,000 amperes. 
total te! SIFAM Electrical Instruments fully meet 


. the high standards of accuracy and re- 
Write for illustrated catalogue liability nm industrial 


detailing the wide SIFAM range. 9 enemas Sk estat 


SIFAM ELECTRICAL INSTRUMENT CO. LTD. Leigh Court, Torquay. Telephone : TORQUAY 4547-8 
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CYLDO 


Just a few items at random :— 
HIGH STABILITY PRECISION RESIS- 
TORS 


4 w. tolerance 2%, (on test we find chese all 
well within 1%). Values 100, 110, 120, 130 
150, 160, 180, 260, 220, 240, 270, 300, 330, 360, 
390, 430, 470, 510, 560, 620, 680, 750, 820 
, 15K, 1.6K, 

3.6K, 

, 6.8K, 7.5K. 

. 13K, 15K, 16K, 

18K, 20K, 22K, 24K, 27K, 30K, 33K, 36K, 39K, 
43K, 47K, SIK, S6K, 62K, 68K, 75K, 82K, 9IK, 
100K, 110K, 120K, 130K, ISOK, 160K, 180K 


1.8K, 
3.9K. 


to leading government and commercial laboratories an 
catalogue is available, Price |/-. We must emphasise that this does not contain surplus parts. 


Wrretess Worip 


“You can rely on us 


GENTLEMEN—We are stockists of all proprietary radio and electronic valves and component parts, e.g., HUNTS, 
T.C.C., JACKSON, COLVERN, MORGANITE, ERIE, LAB, B.S.R., GARRARD, GOODMANS, ROLA, CELESTION, 

, CINCH, BULGIN, BELLING-LEE, OSMOR, DENCO, WEYMOUTH, ALLEN, TRUVOX, WEARITE, etc., etc. 
We specialise in keeping a range of each component e.g., resistors, potentiometers, condensers, etc. and supply these 
+P of course to the radio constructor. A 68 page fully illustrated 


WIREWOUND 7 AND [0 W. RESISTORS 
25, 33, 40, 50, 68, 100, 125, 159, 200, 250, 330, 
400, 450, 500, 600, 680, 800, IK. 1.5K, 2K, 2.5K, 
3.3K, 4K, 4.5K, 5K, 6K, 6.8K, 8.2K, 10K— 
7 watts max. LM12, 2/3. 10 watts LMIS, 29. 
VALVEHOLDERS AND CANS 
B7G Moulded holder with skirt, 1 - ; 
15/- per doz. B9A (as above) 

New Denco Alignment Sig. Generator, 75 -. 
Weymouth four station switched coilpack, 
36/4, inc. tax. 

Truvox Tape Deck, £23/2 -. 

Celestion P44 I2in. 3 ohm Loudspeaker, 


Can, 6d. ; 
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VALVES 

All che B.V.A. valves (available) stocked 
PARTRIDGE AND HAYNES Components 
stocked 

BARGAIN 

E.H.T. oscillator coil, 
boxed with circuit. 
ADCOLA soldering irons, 
instrument type, 18/9; 
ar tage iron stand, 106 
8.S.R. AND GARRARD RECORD 
CHANGERS in stock. 

ENGRAVED KNOBS, U.B 


5 to I7KV, 25-; 


SOLON 
i4%t; 


New 


25/6; 
TYANA, 


200K, 220K, 240K, 270K, 300K, 330K, 360K, 
390K, 430K, 470K, SIOK, 560K, 620K, 680K, 
750K, 820K, 910K, 1M, 1.1M, 1.2M, 1.3m, 1.5M, 
1.6M, |1.8M, 2M, 1/6 each 

MIDGET MORGANITE RESISTORS 
Type ‘*T*’ 4 w. (max.), 6d. each. Type “R"’ 
| watt, 6d. each. Full paws 72 renee stocked 
(Also Erie 4 w 
‘soon CA 
(EGEN 

gin. nl i mg., 4m 
With D.P. switch 6 
Lab, stocked also 


85 -. Full range in ivory or walnut, 1 6 each. 
Soundmaster Parts stocked Instruction JACKSON SCALES AND DRIVES 
envelope, 6/6. SLE, 27/6 ; SLS, 26/6; Full Vision, 13/-; Air- 
Viewmaster parts stocked plane, 13+; Squareplane, 12/9; Caliband 
velope, 7/6. (with mechanical bandspread), 21/6. 
CONDENSERS SPLIT-STATOR CONDENSERS, 6-/68p/., 
We k-ep over 28! types of T.C.C. and 184 , 19/3 each; 5-59pf., 17/3; 6-38pf., 
types of Hunts condensers (we will forward or ; - 18/6. 
quote your requests). WESTINGHOUSE AND S.T.C. RECTI- 
AVOMETERS FIERS Stocked. 
Model 7, £19/10-; G.E.C., BRIMAR, CRYSTAL DIODES. 
Minor, £10; Amplion Give us a ring, drop us a line, far too many 
| meters items to list here—Perhaps we can help you. 


RADIO SERVICING Co., 
82, SOUTH EALING ROAD, 
LONDON, W.5. 


Telephone : EAL. 5737 


instruction en- 


+) 
Son ‘POTENTIOMETERS 


, | mg., less switch, 4/3. 
Morganite, Amplion 


Model 8, £23; Universal 
Meter, £5; Taylor 


65 Bus and next to 


Open till 6 p.m. South Ealing Tube Stn. 


1 o'clock Wed. (turn left) 


A COMPLETE KIT OF PARTS TO 
BUILD A 3-4 WATT HIGH GAIN 
AMPLIFIER bie Ae HA 


D.C. Mains, 200-250 volte. This yeoneyd will give 
$ watte output for afte small input voltage of only 
75 millivolts, and is therefore suitable for use 
with any type of pick-up from the crystal type 

to the miniature H/F Magnetic type 

A tone contro} is incc 


ASK ARTHURS FIRST 


Send your enquiries for all Radio and Electrica: 
goods, especially those in short supply 


% NEW VALVES 
We have probably the largest variety of valves in 
the countr Let us know your requirements. 
AVO ME rERS IN STOCK 
Avo Model 7.. . 
Avo Model 8.......... 
Signal Generator, 
odels ; 
Electronic Test Meter one 
Valve Characteristics Meter.. 
Also full range TAYLOR METERS. List on request 
Leak Point | Amplifiers £28 
“9 | Cons 
. 45 
435 


£19 10 
ho shed £23 10 
and Battery 
£ 


rporated and the quality 
producedis excellent. The overall size of 
chassis 9in. x Sin. 7in. and valve line-up 
25Y5-bsH7-25L4. Price of complete kit 
including drilled chrssis and 
£4/2/9, plus 6jin. P.M 
chassis), 16/-, or Sin. P.M., 18/9 
Price of fully assembied chassis ready for use 
£25/5/- (plus cost 
»f assembly instructions and cx 


Mains 


valves, 
which fits on 


of speaker) 
ymponents price list available for 1/3. 


VALVE MAN re 
Mullard 


Osram 
Brimar Nos. 4&9 


Leak Pre*Amplifiers 


Leak Tuning Unit 
Wearite Tape Deck 
Grundig Tape Recorder 


two-speed 
Recording Tapes: E. MI. 
Scotch Boy, 35/- each. 


A COMPLETE 
Part 2 sé CAR RADIO ” 
Mullard. Valve 
Replacemen' 
ou s ce 
cier m 
ees.se" Reproduc: 


<4 0 0 
, GE.C. and 


Ferrovoice Tape, |,200ft. on 7in FOR THE HOME 
spool! 22/6 (plus 9d postage). 


CONSTRUCTOR 
Terms C.0.D. or Cash with order 


ered subject to bein A design of a complete 5-VALVE SUPERHET RECEIVER employis an 
nor ps ome alt a on be z unsold R.F, Stage and incorporating 4 separate VIBRATOR PACK size 45 « 2§ x Heed for 
and to D nite U ise on 6 or 12 volt D.C. supplies, We can supply all components to build this com 
plete Receiver and Vibrator Pack including a Metal Case 
Valves, Drilled Chassisand Sin. P.M .Speakerfor £12/19/6. (Carr.and Ins .5/6 extra.) 
Or the receiver Components for £9/19/6, and the Vibrator Components for £3. 
Thisis NOT an EX-GOVT, Receiver, itis a new design employing new Components. 
Send 2/8 for the complete set of ASSEMBLY INSTRUCTIONS, CIRCUITS and 
PRACTICAL LAYOUTS. including a completeindividual Component Price List 


STERN RADIO LTD 


109 and 115 FLEET STREET, LONDON, E.C.4 


Telephone: CENtrai 58/2/3/4 


2 6 


each extré. 


nos: ARTHUR GRAY, LTO. 


GRAY HOUSE, 150-152 CHARING CROSS ROAD, LONDON, W.C.2 
TEMple Bar 5893/4 and 4765, Cables: TELEGRAY, LONDON 
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TYANA TRIPLE THREE 
Small Soldering Iron 
Latest development 
Complete with detachable 
bench stand, 19 6. Post 


Chassis 
Cutters 
with 

Keys 1 


Great Britain’s Valve Mail-Order House 
“WONDER” HAND TOOL! Fey fem © 
7 6 10 6 TOOLS IN OWE Taylor meters up 
/* and pkg, (re- 
REDUCED Fmd’ “¢ 


to 10 mths, very 
near cash price 
Ask for catalogue 

FROM 21 - Punches, Bends & prenesal form. 
—= a] and Shears 
Pre-heated Elec: |iisai strip, Rod One Year's Guarantee 
tric Soldering 

| and Angle 

Irons. 24 v. BO Bvery 221 
watts. Press but- Handy-man, 221 
ton switch fitted. | Mechanic 
Corrosion-free 


and Service 
Bit. Specially de Engineer 
| for fine} needs one! 
Limited 1,000 used! 
nitec , 
Unique 
at 76. “; 


DEMOBBED / 
Valves Manual 
Giving equivalents of British 
and American Service and 
Cross Reference of Commer 
cial Types with an Appendix 
of B.V.A, Equivalents and 
Comprehensive Price List. We still 
have some Valves left at very old Budget 
Rates (334 which are actually sold 
| at the old price. (1951 rate 


st and quickest 


sin sheet 


asic 
utting bol 


) 
Plus 1/6 post 


— Lower Prices 
3 


12AT7 AL 13 
i2 AZ31 13. 
AZ5Q.DW 4) 
CBLI 
cCl4 
cyl 
EBA) 
EBOI(GA 


signer 
work 


Urder 
quantity 


eS Td 


ToDAY? 


Soest 
> &orran ce 
pa 


EBC33 
EBLI 
EBFSO 
BOC#O 
ECHS 
BCH25 
BECH42 
BCLAO 
EFY 
EPSTA 
EF3y 
EFw 
EF4) 
EF50 
Ls6niWa4) EFS) 
13/3 | BFY! 


EY51 
B20 
EZ4) 
rys 
Pysl 
rye. 
PLAl 
PL 
UBC4L 


TRUVOX 
TAPE DECK 
MARK 111 
Cash £23.2.0 
Deposit 87/14/- 
and 12 monthly 
pavments of 


29/- 
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Useful Parts for 
Radio and Elec- 


@eroer 
am 


— 
= 


Ree Oe oe Se to te Oe ee 


mplete 
and 


seeeeeevererep erate 


i™ 
a 

Speaker FABRIC, Just plug in 
ir and design 

fi 2/- per 
1 for larg 
Contempor 


ac tive 
Special 


foot 


rer fet te 


Senarr oot 


square 


se 
= 
SAH aAaneaSeeKr Ger S's HHer2200% 


68A70T 
68K7GT 
68Q7GT 


A“ BURNING” Question | = 
o— To 
Electrostrip? 


220rT . 
Post od 


rod 
foro 


BRERSESRSSSEEE 


trical Handyman. 
Separately 
packed per B.A 


size Screws 
Washers, Nuts, 
Tags, etec., etc., 
Standard Handy 
Kit, 8/-. 


37 6 SERVICE 8H 
oo The one you require enclosed 
we if available in a dozen assorted 
of our best choice. 10/6 


Unique Electric Iam: 

Paint \ Ex Gov. Guar. 3 
outdates ‘ DEMOBBED 
outstrips Blow Double-headphones for 
lamp. No smell undisturbed listening 
no mess, cost jd on Crvstal Battery and 
per hour. On Mains Set. 7/6, Post 1/6 
year guarantee, | | 
Unique. 


MECHANICAL AIDS TO PRODUCTIVITY 


OUTPUT UP 


with no extra costs 


Mechanical conveying, properly applied to a production routine, 
ensures a constant, unhindered flow of materials—keeps key 
machines working at top pressure. Risk of “‘ bottlenecks" and 
the decline in output due to human fatigue are almost eliminated. 
For information on modern systems which can be applied to your 
production problems rad MECHANICAL HANDLING, the 
monthly journal devoted entirely to the subject. Catering for 
every industry, it describes schemes which can immediately 
increase output by at least 20 per cent—often without adding 
to either the production plant or the labour force. 
MECHANICAL HANDLING will keep you and your exe- 
cutives fully informed . . . your Organization in the forefront. 
Complete the coupon below and post to-day to make certain of 
the current issue. 


a | 


ww 


DORSET HOUSE STAMFORD STREET LONDON $5 € |! 


Please enier my name as a subscriber for the next 12 
I enclose remittance value £1 15s. (U.S.A. $5.50, Canada 
Remittances from overseas should be made by money orde or ban: 
sterling on London out of a registered a.count 


The overhead chain conveyor is here seen im 
operation with coils of wire. This is a type of 
mechanical aid which can be adapted to almost 
any type of industry. One particular advantage 
of the overhead chain conveyor is that it pro- 
vides a moving storage system well cleat of 
normal production operations. 


issues. 
$5.00.) 


draft im 


Z. 
» 
3 
a 


ecccccccccecccccecccedtecs. 


Address 


POST THIS FORM TODAY 
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SOMERFOR D ss:onsng 


A range of 360 standard types avail- 
able for “ off the shelf’’ delivery in 
several different mounting styles 
including both open and hermeti- 
cally sealed **C ’’ cores. 


bully descriptive 


Catalogue upon 


a 
re 


| 
| 


ir nial 


(SARDNERS RADIO“, 


SOMERFORD CHRISTCHURCH HANTS 


URGENT “PER RETURN” ATTENTION, 


IS A NORMAL PART OF OUR SERVICE TO ALL 


RADIO DEALERS AND TRADE SERVICE 
ENGINEERS 


AT TO-DAY’S KEENEST TRADE PRICES 

we are comprehensive stockists of quality condensers, 
potentiometers, transformers, valves and 

engineers’ sundries of all kinds. 

STOCKISTS OF “HOME CONSTRUCTOR ”’ 

KITS 

** Sound Master '’ Tape deck and amplifier. ‘‘ Truvox 

Mark tii Tape Deck’’ and amplifier components. 

“View Master"’ and Tele-King Televisor Kits, etc. 


FAST TRADE SERVICE GIVEN ON REPAIRS 
to loudspeakers and transformers. Special Transformers 
to own specs. 


A.W.F CONE ASSEMBLIES 
for L/S repairs in your own workshops at economical rates 


BUYERS OF SURPLUS STOCKS OF BRAND NEW 
COMPONENTS & VALVES. SEND US YOUR OFFERS. 


TRADE LISTS for 3d. stamp (2/- overseas air mail) 
** We know the export business.”’ 


A.W.F. RADIO PRODUCTS 


TATLER CHAMBERS, BRADFORD |. 
Phone 24008. Cables ‘‘Testube” 


) 


THe EDDYSTONE “ceox- 
PRICE £106 


The 680X is a fifteen-vaive superheterodyne receiver of advanced 
technique. 110/240 v. A.C. Continuous coverage from 30 M/cs. 
to 480 Kics. 2 R.F. stages. Crystal fileer. ‘‘S’’ meter Noise 
limiter. Stabilised H.T. supply. Variable selectivity, Push-pull! 
output Accurately calibrated dial. Sensitivity better than 
5 microvoits on all ranges Numerous other features. Full 
specification gladly sent. This and all other models available on 
our convenient H.P. terms. Latest Eddystone Component 


Catalogue now ready, |/- 

The 
Eddystone 
Specialists 


SERVICES LID., 


55 COUNTY ROAD, LIVERPOOL, 4 
Telephone: AINTREE 1445 ESTAB. 1935 
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Rectifiers ror 


RADIO - TELEVISION - TELECOMMUNICATIONS 
BATTERY CHARGING - SERVICES 
INSTRUMENTS «© AIRCRAFT 


Many new developments will be included in the ranges 
of rectifiers listed and you are cordially invited to visit 


ww oO . 34 us and discuss them. 


XHIBITION An entirely new range of Data Sheets will be available 
FE and can be either collected at the Stand or sent by post. 


METAL RECTIFIERS 


WESTINGHOUSE BRAKE & SIGNAL CO. LTD. 82, York Way, King’s Cross, London, N.1. 


Mu V.200 4 2000 i, obocdeuolion! 


This exceptionally sensitive Wide-Band, Stabil- 
ised A.C. Valve Voltmeter Amplifier is essential 
in every well-equipped electronic laboratory and 
is a pleasure to use. 


SHENLEY ROAD 


V.200-Abbreviated Specification. Input Impedance up to 10 meg- 
100 microvolts to 1000 volts ohms and 10 p.F. 

10 cycles to 10 megacycles No ZERO instability—Overload 
Accuracy to 6 M.c/s 5% protection, LINEAR 6548 
of the actual reading. Amplifier. 


Delivery: |-2 months Price Ex Works £112:10:0 
FOR 


Valve Voltmeters, Oscilloscopes, CS 
Frequency Sources, Stabilised A.C. = = 
and D.C. Power Supplies, Attenuators, ~~ urgehill F 


WRITE TO 


BOREHAM WOOD ~- HERTS. Cables: FURZLAB, LONDON. Tel: ElStree 3940. 
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Now on sale 


1954 Edition of this unique 
reference —enlarged, up-to-date 


To provide, at your finger-tips, information on firms, 
personalities, products, services, general and tech- 
nical matters connected with the Plastics Industry— 
that is the function of BRITISH PLASTICS 
YEAR BOOK 1954. 

In the 1954 Edition some. important changes have 
been made: the Names and Addresses Section now 
segregates firms by countries; in the Glossaries, 
proprietary names of foreign products are followed 
by the country of origin. 

Apart from these changes the Year Book follows 
the pattern of recent years. Section 1 contains the 
annual review of Patents which, as usual, is entirely 
different from the last edition and is of inestimable 
value to all readers. The remaining sections have 
been thoroughly revised and, where necessary, 
amended. The information in BRITISH PLASTICS 
YEAR BOOK cannot be obtained in this form 
from any other source. 

All previous editions are out of print. 


30s. net. By post 31s. 4d. 


lliffe & Sons Ltd., Dorset House. Stamford Street, London, S.E.1 


COMPONENT PARTS 


For the Radio, Radar, Television and 
REPLACEMENTS Electronic Industries. 


ante pot ~4~ + Baghene We specialise in the manufacture of Coiled 

. .e and Bent Wires of every description. Plug 
& Socket Contacts. Pins. Inserts. Connect- 
ing & Soldering Wires. Strip forming & 
Light Metal Stampings. 


MANUFACTURERS, DEALERS, RESEARCH 
LABORATORIES, GOVT. DEPARTMENTS 


Please note, our new works specializes in Wave Winding, in 
short or long runs. . Enquiries Invited. Prompt Attention. 


Enquiries to Th Whit oft Pin M f i e» . 
Alfred Rose, A.!.R.E., Contracts Dept. Ext. 3. : ris Wileeet. Gea a 


Phone: Whitecroft 308 


Our new “DIRECT T/V REPLACEMENTS AND 
REWIND MANUAL"’. Price 9d. 


A. C. SOLENOID TYPE SB. 


PRICE REDUCTIONS = Continuous 2.3/8 Ib. at 1” 
HIGH GRADE LOW CAPACITY ISOLATOR Instantaneous to 16 Ib. 
TRANSFORMERS for C.R.T's nein cathode to heater ' - 
GROFE 0. cksiveses 18/9d. inc. = 100%, PRODUCTION 
HEATER BOOSTER TRANSFORMERS for low i INSPECTION 
Emission C.R.T’s .......... ... 17/3d. inc. i, : 
Smaller Sizes Available. 


Also Transformers to 


Time base components and controls for G Rae > Foes 


ke of T/V i k. | ry , 
nearly every make of T/V in stoc R. A. WEBBER LTD. 


c.0.D. or C.W.O. 18 FOREST ROAD, KINGSWOOD, BRISTOL. PHONE 74065 


Wrretess Worip 


if you dont make sure of 


__ NATURAL REPRODUCTION With a B AKERS 


LUXE’ 


1 17,000" ps. Pande Permanent Magnet 


mental Resonance 


approx 35 c.p.s 
Peak A.C. Input (open 
baffle) 15 watts 
WATT 


f 


15in. w 
* AUDITORIUM’ 

Frequency Range 20 
to 14,000 c.p.s. Funda- 
mental Resonance 
approx.) 40 c.p.s. 
Peak A.C. Input (open 
baffle) 30 watts 


llZin. 20 WATT SINGLE 
LONE 


Frequency Range 25 to 16,000 
c.p.s. Fundamental Reson- The Selhurst" corner cabinet 
ance (approx.) 45 c.p.s. Peak finished in walnut, oak or mahogany 
A.C. Input (open baffle) 20 provides the perfect housing for 
watts all BAKER Speakers. 5 cubic ft 

and 8 cubic ft. Models Available 


Please write for full details to : 
24 DINGWALL ROAD, CROYDON, SURREY. Croydon 2271/2 


Sole Distributors for Eire ; BRIAN CURRAN, 283 Harold Cross Road, TERENURE, DUBLIN 


High quality material and 


qwllers ceramics | iow 
pressed products. 


F  ] R i | D U Ss T R Y Prompt delivery at com- 


petitive prices. 


We specialise in the manufacture of —PORCELAIN FREQUELEX 
for general insulation for high-frequency insulation 
REFRACTORIES PERMALEX & TEMPLEX 
for high-temperature insulation for capacitors wi tac 


BULLERS LIMITED 


Porcelain Works Seles Office Iron Works: 
MILTON, 6, LAURENCE POUNTNEY HILL, TIPTON, 
STOKE-ON-TRENT LONDON, E.C.4 STAFFORDSHIRE 
Stoke-on-Trent 5164 MANsion House 997! Tipton 1691 
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Industry is Solving Value Testing Problems 


with tHe Mullard nich speeo vAVeE TESTER 


ndustries which deal extensively with radio and other 
electronic equipment are finding the Mullard High Speed 
Electronic Valve Tester ideal for routine checks. This 
instrument provides the quickest method of checking large 
quantities of valves, and can be operated if necessary by semi- 
skilled personnel after only a few minutes’ instruction. 
Write for full details and a copy of the folder “ High Speed 


>to Department E.V.D. at the address below. 


ullard 


eee 
Mullard 
A 


Testing in Industry 


MULLARDLTD., CENTURY HOUSE, SHAFTESBURY AVENUE, W.C.2. 


MVM266 


HANNEY OF BATH 


offers 
VIEWMASTER IN EASY STAGES 


Constructor’s Envelope, 7/6. Stage 1, 68/3; two, 47/9; three, 25/1/8; 
four, 9/10; five spore -; six, 27/7/8; seven, 64/-. Complete pre-amp 
bit thee raires 32/2 

WB100 (sound and vision chassis), 18/6; WHI0L, 6/-; W102, 18/6; 
WB103, 48/-; WB203A, 58/6; WAl04, 15/6; WB105, 47/2; WB106, 
#8, ; W107, 8/6; WH108, 33/8; WB100/1, 2 or 3 (atate tube type), 


MINIATURE MAGNETIC 
LIGHTWEIGHT EARPHONES 


The AMPLIVOX E.4 E.5 and E.6 
provide a range of highly sensitive 
lightweight miniature receivers. idea! 
for many applications the inserts have 
been incorpcrated in lightweight 
headsets stethoscope devices and 
small microphones. 

The E.6 is the smallest of the range, 
the diameter is 0.835" depth 0.332" 
and weight joz. D.C. resistance E.4 & 
E.5 2-2,000 © E.6 1-600 2. 


AMPLIVOX wo. 


2 Bentinck Street, London, W.!. 


PLASTICABLE 


LIMITED 


p.v.C. SLEEVINGS 
2, | |WSULATED WIRE 
& FLEX 


HAWLEY LANE FARNBOROUGH - HANTS 


Phone Farnborough Hants 8. 


/6; WB1LL0, 10/-; W112, 21/6; WB Console conversion kit, 
BBO pre-amp chassis, 17/6 ; Westinghouse Rectifiers, 14486, 20/4 ; 
NDA Ww _ WX6, 3/ y each; S6KHT100, 20/5; 36 BHTS0, 
TH ; K3/100, 14/8; K3/50, 8/9; K3/45, 8/2. T.C.C 
densers, P itt + (any condenser supplied seperately). Morganite pots, §/- 
each; Morganite resistors, 35/3. Colvern pots, 22/6; or CLR901, 3/3 each 
and CLR4080/22, 6/4. Belling-Lee L707, 8/9. Fuses 64. each. Wearite 
Cotlsets (with L9), L'don and Belfast, 22/-. Wenvoe and Pontop Pike, 28/-; 
H.Moas, K-o-# B'ham and Fh natty Pre-amp coils, 4/-pr.(any channel) 
eae, tors’ Envelope, 6/- ; Colleete, 44/6 ; Chassiskit, 50/-; 
oe “4 kit, Bs; ane rectifier, 2]/-; Allen Components, LO308, 40/-; 
i i 3 400, 30/6; FO302, 81/-; GLI6 and GLIS, 7/6 each 
baie +; 80912, B1/-; ATS10,30/-; OP1L7,9/-; Dubilier Resistor/pot 
kit, 61 


SUPER VISOR 
at Condenser kit, £8/6/4; Brie resistor kit, 54/4; 4 4 ae BPs: 
7 Brie carbon pote, 95/-; Allen coilsets, 44 16 Allen be 8004 16 
; OP.117 ya d, trans 
: ; } Denco chassis kit, § 
estinghouse W x. 6,.3/10; WG4A 9 6; L 26/8; English Electric 
polystyrene mask, 45/2; perspex filter 32 8; antl corona ring, 6/8; Tube 
sheath, 6/2; T.001 tube, inc. carriage and insurance, @29/14/10; Elac 
IT Sion trap, §/-. 
WIDE ANGLE VIEWMASTER.—Llastruction Envelope, 3/6. Priced partslist 
available on request 
CATHODE RAY TUBES.—Masda, CRM.121B, 216/18/8; ORM.129 
£7) 14/6. pommene MW31-74, £16/18/8; MW3S6-22 & 24, g19/9/3: 
4s fon traps for alltabes §/-each. Please add 10/- carriage 
papa _ ob, ap tubes, any excess being refunded 
Send fd.in stamps for our GENERAL LIST, which contains details of com 
ponents for Viewmaster, Teleking, Magnaview, Super Visor, ‘ Universal’ large 
Hereen Televisor, by Mullards, Williamson Amplifier, Soundmaster, ete., ek 
Please add postage to orders under £2 


L. F. HANNEY 
77, LOWER BRISTOL ROAD, BATH. Tel: 3811 
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RADIO 
EXPORT 


900 types 
of Receiving and 


HALL ELECTRIC LTD 


rah: : Haltron House, 49-55 Lisson Grove, 
Transmitting Radio London, N.W1L 


Tubes available ex stock. 


Several more good reasons 
why our circle of friends keeps enlarging 
Air Cooled, Compound Filled and Oi! Immersed Transformers for every requirement 
A.1.D. Authority Rel. No.: 6489/53 


WILLESDEN TRANSFORMER CoO., LTD., 


2a FRITHVILLE GARDENS, SHEPHERDS BUSH, LONDON, W.1!2. 
Telephone : SHEpherds Bush 58/9 


Wiretess Worip 


C RADM MM , LTO 


HIGH QUALITY TAPE RECORDING EQUIPMENT 
THE MODEL 5D TAPE DESK (co take [O4in. NAB Reels) 
Programme Time 62 minutes at 7} i.p.s 

124 minutes at 34 i.p.s. 
Panel size : 20in. 144in. 
Two speeds, 34 and 7} i.p.s. Double track heads. Push button 
control. Fast wind and rewind. Three heavy duty motors. Three 
separately shielded heads. Complete with NAB reel adaptors 
PRICE : (ficted with 6RP heads) £50/-/-, 


ALSO AVAILABLE 
MODEL 5C TAPE DESK (to take 9in. reels) 
Programme Time 55 mins. at 7} i.p.s 
110 mins. at 34 i.p.s 
PRICE : (ficted with 6RP heads) 
Large Panel (20in 144in.), £47/19)-. 
Small Panel (134in 154in.), €45/10 - 
MODEL 58 TAPE DESK (to take 7in. reels) 
Programme Time : 31 mins, at 74 i.p.s 
62 mins. at 32 i.p.s 
PRICE : (fitted with 6RP heads) 
Panel size (1 34in. 15Stin.), £42/-/-. 


PORTABLE RECORDERS 
In rexine covered case, fitted with model 5B tape desk, type D.2 
C.J.R. amplifier with monitoring. Provision for external loud- 
speaker 
PRICE : £117/-/- (without microphone) 

ny fidelity sound heads. Type SRP (Record/play), €3/S/-. Type 
6RP (super fidelity), €3/15/-. Type SE (Erase), €3/5/-. Mumecal 
Screening cans, 8/6. Amplifiers, microphones. All types and 
sizes of magnetic tape 


CHANGE OF TELEPHONE NO. 
Our ’Phone No. is now EAST 2881-2 


Trade supplied 


BRADMATIC LIMITED 
STATION ROAD ASTON BIRMINGHAM 6 
Grams: Bradmatic, Birmingham 


Send for Lists 


Aprit, 1954 


Dept. W.W. 
i 12 STORE STREET, 


D ’ TOTTENHAM 
~ RELAY s[id 


COURT ROAD, 
Late ALEC DAVIS SUPPLIES LTD 


RELAYS 


Tel : MUSeum 2453/4539 
D.C. COIL RESISTANCE 


Business Hours 
Monday-Friday 9—5.30 
Saturday 9—I| 
3,000 TYPES: 1.912 to 80,000) 
600 TYPES : 0.4() to 9,2000). 
ALSO LARGE STOCKS OF 
DOUBLE & TRIPLEWOUND 
AND SLUGGED COILS. 
SIEMENS TYPE HIGH SPEED 


CONTACTS 


3,000 TYPES : up to 8 sets. 
600 TYPES : up to 4 sets. 


3,000 TYPES: Make (M), Break (B), 
in Twin-silver Twin-Platinum, Dome- 
silver (2 amp.), Tungsten (5 amp.), 
and Flac-silver (@ amp.). Change- 
Over (C), in all bute Tungsten : Make- 
Before-Break (K), in Twin-silver and 
Twin-platinum 


600 TYPES: (M), (B) and (C), in 
Twin-silver and Twin-platinum. 


KEY SWITCHES. 
2C/O, t0 8 C/O. Special types made 


SWITCHES up to order 


PARKER'S SHEET METAL FOLDING 
MACHINE 


Heavy Vice Model. Cap 
acity 18 gauge M.8.x?ft 
wide. Loose Attachments 
for Radio Chassis making 
Weight 22 tb. Price 50/- 
Attachments 1/6 per ft 
Carriage 4/-, with attach 
ments §/6. 

Also ‘arker’s Square 
Type Drill Vice, Machined 
table Tin, «Gin. x pin 
Jaws of Bright Steel 
Admits stock of dir 
Complete with stand 
Heavily constructed. Wt 
1aplb 

Price 37/6. Carriage 2/¢ 


Machines quaranteed 
Send for details 


- ee 
A.B. PARKER priter satey, vooxsminn. ta.) boony 0 


THE ARMY EMERGENCY RESERVE 
» ROVAL ELECTRICAL & MECHANICAL ENGINEERS 
VACANCIES IN ALL RANKS FOR QUALIFIED 
ENGINEERS & TRADESMEN: TRA'N!NG FOR 15 DAYS 
ANNUALLY AT FULL ARMY RATES OF PAY & ALLOW- 
ANCES, WITH, FOR HIGHLY SKILLED TELEMECHS. 
TAX FREE BOUNTY UP TO 


£50 


LIABLE FOR RECALL ON GENERAL MOBILIZATION 
ONLY. EXCELLENT PROMOTION PROSPECTS FOR EX 
WOs & NCOs. 


IMPROVE YOUR SKILL IN 


BRITAIN’S RESERVE ARMY 


For full particulars write to :— 
H@ AER REME (Sec WW) Broxhead House, Bordon, Hants. 
Or ask at any ARMY RECRUITING OFF CE 


This BLUEPRINT 
is MORANE* PROTECTED 


Cut your costs by protecting Blueprints, 
wt Notices, Documents, Bookcovers, Charts, 
\> Drawings and all printed matter with Mor- 
ane Transparent Heatsealing Plastic Skin 
@ Washable high gioss surface 
@ Instantaneous firm bond to paper, 
cardboard, etc. 
@ Can be fixed by unskilled labour 
Plastic material now available for lamination of 
identification cards, calendars, price tickets, et« 


MORANE® Transparent 
HEATSEALING PLASTIC SKIN 


MORANE PLASTIC CO. LTD. 


21 WOODTHORPE ROAD ASHFORD 
Telephone : Ashford (Mx.) 2727/3391 


BELCLERE 


MINIATURE 


STANDARD INPUT 
TRANSFORMER 


Small, efficient, iow priced, ize lin. x jin. «x din. overall as illustrated 
Uses : For coupling inputs of 3-150 ohms to normal type pentode valves 
Specification : Ratio |-50, Primary 3.5 ohms. Secondary inductance 160 H 
at |,000 c.p.s. Range 64 octaves + 2db. Finish varnish dip, encapsulated block 
or mu-metal screening can. Quick delivery—low price—maximum efficiency. 
JOHN BELL & CROYDEN Ii/ HIGH STREET OXFORD 
Telephone : 47072 = Cables: Belclere, Oxford 


MIDDLESEX 
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world wide demand ‘ 


world wide reception 


Such it is for the AMBASSADOR VISCOUNT Series. 
ry () 1 Reports reach the factory daily as to the excellence of their 
ei iD) performance in all parts of the world. Nine Valves (Viscount 2), 

Eight Wavebands (all coil ranges). Push-Pull Output. Low 

con . Signal to Noise Ratio. Shortly in production—a 5 valve version 

Vi SCOUN l Ser Les of the VISCOUNT for those who desire a lower priced receiver but 

Full details on request : the same H.F. performance. Watch out for the VISCOUNT 3. 
AMBASSADOR RADIO AND TELEVISION, PRINCESS WORKS, BRIGHOUSE, ENGLAND 


ee Fhetont «. 


PR 9103 SMALL PORTABLE STROBOSCOPE 


Features: 
§ Ranges 15-60 c/s and 60-240 c/s 
2 Calibrated against mains 


frequency 


3 Uses neon light source 
(N.S.P.2.) 


4 Internal and external synchron- 
isation possible. 


5 Separate flash lamp. 


PHILIPS ELECTRICAL LTD 


INDUSTRIAL PRODUCTS DEPT - CENTURY HOUSE - SHAFTESBURY AVENUE « LONDON, W.C.2 


ARC AND RESISTANCE WELDING PLANT AND ELECTRODES HIGH FREQUENCY GENERATORS ELECTRONIC MEASURING INSTRUMENTS 
MAGNETIC FILTERS BATTERY CHARGERS & RECTIFIERS ’ LAMPS & LIGHTING EQUIPMENT ° X-RAY EQUIPMENT 


(Pr. 415) 


WireELess WorLD 


Pitces Mashed 


PLEASE NOTE. 


RECEIVER 6A. 


Channel checking Unit working on 49-100 metres, | 


Contains 5/VR9! (EFSO), 1/6K8, 1/VA5S5 (EBC33), 
1/VAS3 (EF39) Valves. Thermal switch breaking 
at 65 degrees F., etc., etc., in metal case Bhin. x 

CARRIAGE 


Jin. x 10in 
29/6 2/6 EXTRA. 


ASK FOR 
X/HATTA 
AERIAL SYSTEM TYPE 62. 

U.H.F. Antenna on streamlined moulding with 
VR92 (EASO) untuned detector stafe Overall 
: I3in. x 42in. x din. Antenna 22.5 cm 

R 


X/H496. 
3 6 each 


Circuit 1/34, each. 

CERAMIC AERIAL SPREADER 
Individually boxed. Length overall Ilin., becween 
centres Phin 
ASK FOR 
X/H7 18. 


POST 
9d. EXTRA 


POST 


1 * per pair 3d. EXTRA 


Carriage and Postal charges refer to the U.K. only. 


Overseas freight, etc, extra 

POWER UNIT TYPE 266. 
In Transit Case. Input 80 v. 1.5 K/cps., A.C., 
Outputs HT 120 v. D.C., bias 3and9v. LT2¥ 
Smoothed and stabilized. Complete with 5U4G 
valve VSI10 stabilizer. 12. | a. metal Rectifier 
etc., etc., in attractive metal case with handles 
Dim. : Il x 9h x 74 ins. 


ASK FOR 
22 6 each. 


X/E870. 

GLASS DOME INSULATOR. 
With Threaded Terminal Top and Metal Leed- 
through Rod. Dome dim 2tin. x thin. high, 
lead-chrough projects 64in. Overall length Boo 
ASK FOR ST 
X/H54. 2 * each 3d. EXTRA 


BLACK PLASTIC CHAIN AERIAL 
INSULATORS. 
Comprising 3 links, 3¢in. long, i2in. wide, each 
link. Total length 74in. A.M. ref. 1(0A/1275 
ASK FOR 
X/H525. 


CARRIAGE 
PAID 


POST 
9d. per pair. 3d. EXTRA 


Saul Available as detailed previously 


RIISS Receiver Unit, Reconditioned and Tested, 
used, good condition. In Transit Case 


ASK FOR CARRIAGE 
X/H916. £8.19.6 cach PAID 


Also RIISS, as above, but loose stored 

ASK FOR CARRIAGE 
X/H898. £5.19.6 each 7/6 EXTRA 
Circuit and daca 2/3. 


TIIS4B Transmitter Unit, in 


ASK FOR 
X/ESA. 39/6 each 


Circuit 2/3. 


Receiver Unit Type 25, Ref 
TRI1I96, Range 4.3-6.7 mc/s 
ASK FOR 

X/H299. 35/= each 


WS-18 Receiver Chassis, with valves 


ASK FO 
x/H22. 25 * each 


Circuit and data 2/3. 


WS-16 XMTR Receiver 
stripped by the M.O.S 


ASK FOR 
X/H349. 33/6 each 


Circuit 4/6, 
Receiver Chassis. 


alves. 
21 * each 


Vv 
ASK FOR 
X/H940. 
~~ MIDGET MOTOR, Ref. 5U/2705 
Input 24 v. D.C. 2 a., R.P.M. 2,800 drive pulley 
each end Overall dim. 2in x 2tn. x Shin 
ASK FOR 

7 6 each 


X/H98 
26 Watt Output Transformer. 


type AFS064/1A. Mg. Surplus 


ASK FOR 
X/H565. 19 6 each 
Ref 


Driver Transformer 11OK/117 
XT-3202 for ET-4336 Transmitter 

ASK FOR 

X/E562. 18/6 cach 


Jefferson Travis UF-2 Transceiver Chassis 
(U.S.A. made) Less valves and partly stripped 


17 6 each 


Transit Case. 
CARRIAGE 
7/6 EXTRA 


1OP/IL. Part of 
POST 
PAID 


POST 
PAID 


Chassis. Partly 


CARRIAGE 
PAID 


Range 150-200 mc/s. Less 


POST 
PAID 


POST 
PAID 


Parmeko 


POST 
PAID 


Part 


POST 
PAID 


CARRIAGE 


Circuit 2/6, PAID 


BC-456 Speech Modulator Unit. Part of 


SCR-274-N * Command Equipment " U.S.A., with 
valves, less dynamotor. in original carton 


ASK FOR 
X/E42A. 27 6 each. 


Also BC-456, as above, but loose stored 


K FOR 
Ken. 17/6 each 


reuit 1/3. 


POST 
PAID 


POST 
PAID 


| Rotary Convertor Type 195. 


| X/H883. 


Transmitter Tuning Units, loose stored 
TU Range 4,500-6,200 K/cs. Ask for X/H29 
Range 6,200-7,700 Kics. Ask for X/H30 

Range 7,000-10,000 K/cs. Ask for X/H467 
CARRIAGE 

10 * each 2/- EXTRA 


Amplifier Ai368, for Battery Operztion 


Valves 
4 6 each 


Less 


ASK FOR 
x/E898 
Circuit 1/3. 


Amplifier Al271I, 
ASK FOR 
X/H532 
Circuit 1/3. 


POST 
6d. EXTRA 
Ref. 10U/549 

POST 
4 11 each l/- EXTRA 


Input 24 volts 

100 watts. 

CARRIAGE 
PAID 


3.6. oan 230 volts A.C. 
ASK FO 

X/H914 £5.19.6 wach 

F24 Aircraft Camera, with Sin. {/4 lens 


ASK FOR CARRIAGE 
X/H302. £4.19.6 ..- PAID 


F24 Aircraft Camera, with Bin. £/2.9 lens. 


ASK FOR CARRIAGE 
x/H300, £9.19.6 cach PAID 


I4in. £/5.6 Lens, for F24 Aircraft Camera. 


ASK FOR CARRIAGE 
X/HS63. £6.19.6 each PAID 


Camera Control Electrical Type 35. No. 20, 
Ref. 14A/3208. Input 24 voits D.C 


ASK FOR POST 
X/H962. 15 * each 1/6 EXTRA 


Recorder Mk. I1, for 24 volts D.C. Uses 16 mm 
film, has {'4.5 lens but is less cassette. Used, 
good condition. Transit box. 


ASK FOR 27 
* each 


Pump. Dessicetor. Amd. Patt 
Telescopes and Binoculars 


ASK FOR 
£3.10.0 each 


X/H358. 
Plotter Field, Mk. !V. Ref. OS.729A. 
ASK FOR 

X/H864. 9 11 each 
Magnetic Marching Compass, Mk. |. 


ASK FOR 
X/H406 12/6 each 


POST 
PAID 
No. 12128, for 


CARRIAGE 
PAID 


| Gun Sight Projector Unit Type 30. 


ASK FOR 
/H882. 


19 11 each 


APRIL, 1954 


WIRELESS bw tt t+ CONTROL UNIT D. 
No. 2, Mk 2, ZA.20491. Wooden box 7iin. x 
é6tin. x Stin., with hinged lid, containing 3 relays, 
| make, 500 ohms, | make 20 ohms, and H.D 
double coil type 1,750 ohms coil makes, 200 ohms 
coil breaks, plus QMB Switch and 8 ———--~ 


ASK FOR 
7/11 each. PAID 


X/H803 
EX RAF. V.H.F. CONTROL PANEL 
TYPE 3A 
Input 24 volts, D.C. Intercom. Control, Contains 
3 induction coils type 2IA, 3 Retardation coils 
type 39A, 6 relays, type 26A running hand 
generator, type 25 twin bell set, plus plugger 
key switches, Key Switches, panel indicator lamps, 
etc., etc. Panel finished grey with handles 

Unite dim. : 19in. x Hlin. x Yin 


ASK FOR 
21 ™ each. 


X/E945 
SUPPRESSOR UNIT 5C/870. 

Contains 4 H.F. chokes and 4 Tubular Con- 

densers 0.1 mfd. 250 v. D.C., carrying 5 amps. 

(2 sets on each lead), each choke and condenser 

separately screened in compartments of Alu- 

minium Alloy Box 44in. x 4in. x 2in., 4 hole fixing. 
‘OST 


ASK FOR 
X/H907 2 6 each. 1/- EXTRA 


INEXPENSIVE T.V. 


INDICATOR UNIT TYPE 62. 


In original wood case. 


ASK FOR 
£3.19.6 cach 


X/H526 
INDICATOR UNIT YTPE 62. 
Used, good condition. 


ASK FOR 
49 6 each 


x /E774 
INDICATOR UNIT TYPE 6. 
In original wood case. 

ASK FOR CARRIAGE 
X/H524 59/6 cach 5/- EXTRA 
INDICATOR UNIT TYPE 6H. 

In original wood case. 
ASK FOR CARRIAGE 
89 6 each. PAID 


x /E777 

INDICATOR UNIT TYPE 305. 
Brand New. Ref. 10QB/6504. Contains VCRS524A 
VCR525. 7 EFSO’s, etc. 


ASK FOR 
£2.19.6 cach 


X/H943. 
SCP! CATHODE RAY TUBE. 


In original carton. 6in. electrostatic 
heeters 6.3 v. 0.6 a. 

ASK FOR POST 
X/H529 19 6 each PAID 


1ON TRAP MAGNET ASSEMBLY. 
Mfg. Surplus. Type IT/6 by Elac, for 35 mm. 
neck 
ASK FOR 
X/H919. 


CARRIAGE 
PAID 


CARRIAGE 
PAID 


CARRIAGE 
PAID 


CARRIAGE 
PAID 


type, 


tube 


2 6 POST 
each. 3d. EXTRA 
POWER UNIT TYPE 285. 
Ready made for T.V. A.C. mains. Input 230 v. 
50 «.p.s. Outputs E.H.T. 2 kV., 5 mA., H.T. 
350 v. 150 mA., L.T. 6.3 v. 10 a. and 6.3 v. 5 a. 
Fully smoothed and rectified with valves VU120, 
5U4G, VR9I (EFSO), plus cond. resistors, etc. 


ASK FOR CARRIAGE 
X/H947. £4.19.6 cach PAID 


1F/AF AMPLIFIER UNIT RI355. 
In Transit Case. With valves, |.F. frequency 
7.5 mc/s. Dim 18 x 84 x 7hins. Used, good 


condition 
ASK FOR 
x/E770B. 32 6 each. 

R.F. UNIT TYPE 24. 
In original carton. Switched tuning 20-30 Mc/s. 
with valves, etc. 
ASK FOR 
X/H580. 22/6 each 

R.F. UNIT TYPE 25. 
in original carton. Switched tuning 40-50 Mc/s, 
with valves, etc. 
ASK FOR 

22/6 cach 
R.F. UNIT TYPE 27. 


X/H847. 
With broken dial. Variable tuning 65-85 Mc/s, 
with valves, etc., used, good condition 


ASK FOR 
39 6 each. 


CARRIAGE 
PAID 


POST 
PAID 


POST 
PAID 


POST 


X/E771. PAID 


Order direct from:— 


CLYDESDALE 


Phone: South 2706/9 


Branches in Scotland, England and Northern Ireland. 


SUPPLY 


2, BRIDGE STREET, 
co. LTD. cs 


GLASGOW 


AprRIL, 1954 
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These well-known 
stry Receivers 
introduction 
with 10 valves 
LASKY’S 
PRICE 
USED 
MODELS 
Carriage 12 
10/- 


£ 


6 per unit 
returnable on 


packs for the R.1155 
with the receive: 


need 
Supplied complete 
and full circuit data. 


£11.19 .6 


10s, Od. rebate will be given on power 


R.1155 RECEIVERS 


BRAND NEW stron cesraton 


ex-Air 
no 


Mini- 
further 


7.19.6 


extra, including 


TAPE, 


packing case. 
Output 
when purchased . 


The above power 


pack fitted with 6}in. 
LASKY’S PRICE 


Fully Assembled Power Pack and 


For use on 200-250 volts. A.C. mains 
KY’S PRICE 79/6 
Carriage 5/- extra. 

speaker. 

£5 


Stage, for R1155 Receiver 


-5.90 Carriage 5/- extra 


METAL RECTIFI 
6 or 12 volt. 
2 amps 
3 amps 
4 amps 
6 amps 
10 amps 

6 volts 
2/6 
4/6 1 


amp 
1 amp 


amp 
amp 


F.W. Bridge 


12 volts A 


ERS AERIAL ROD 
SECTIONS 
Steel, heavily cop- 
er “_ 12in 
ong, Fp me wee 
PRIC poded 

POST TRE 


CONDENSERS 
large selection 
always available. 
Send us your re- 
quirements 


9/- 

9/11 
12/11 
21/- 
32/6 


3/11 
6/6 


ctor of 0.1 to 10 
,» 12 6 84 
$s unit is ideal for 


RESISTANCE AND 
CAPACITY BRIDGE 
For A.C. mains 200/250 
volts Compiete with 
valve rectifier and 6H6 
and EM34 (magic eye 
valves Uses external 
standard 
Ranges: Ohms Factor 
of 0.1 to 10. Farads. 
In metal case, black crackle 
inches. Without h 


CAR RADIO AERIALS. 
Chrome 2 section telescopic. 
Extends to 75 inches. 2 bolt 
side fixing Complete with 
48 inches of co-axial cable 
Suitable for t.v. use 
LASKY’S PRICE 15)-. 
Postage 3/6 extra. 


l-lb. REELS OF RESIN 
CORED SOLDER. 
LASKY’S PRICE 8/6. 
SUPERHET COILPACKS. 
For 465 Kc/s. No.1 L.M.S., 
29/6. No. 2 M.S.S., 16/-. 


MAGNETIC RECORDING 
SPECIAL OFFER 


By famous British manufac- 
turer. On Cyldon metal spools 


Postage 1/6 per reel extra. 
BUY NOW AND SAVE CASH—LIMITED QUANTITY ONLY 


“THE HARROW ” Baffle Radio Cabinet 


Build a second set to be 
proud of. Pleasing 
design cabinet, with 
drilled chassis, dial, 
drive and back. Finished 
in satin mahogany 
veneer. Outside dims. : 
174in. wide, 11jin. high, 
Sin. deep. 

Receiver design uses 
2-6K7, 6V6 and 524. 
Total cost to build is 
less than £5/10/-. 


LASKY’S / 
PRICE 36 6 
Carriage 2/-. 

Circuit for receiver 1/6. 


R.1132A RECEIVERS. 
For V.H.F. 100 to 124 Mc/s 
5 m/a. meter. Large slow motion tuning dial 
In grey metal cabinet, size 18 x 10 x llin 
LASKY’S PRICE 20 - less al! vaives 
Carriage 7/6 extra 
R.1132 RECEIVERS WITH VALVES 
Grade 1. 
Grade 3. Secondhand, 39/6, Carriage 10/- extra 


Uses 11 valves, 


New 79/6. Grade 2. Soiled 49/6. 


breaking down and rebuild- 


ing as another type of insirument. 


Carriage 3 


ESS 


PRICE 
6 extra 


45 /-| 


; TRIMMERS 
TEST PRODS. 
Fully fused with Paxolin. Up to 100pf 
tractable points. 
PER PAIR 
black 


re- 
4lli¢ 

Ceramic. 
(1 red, 1) jo0pf. 9d. 


Up 
each 


per doz 


6d. each, $/- per doz 
t 
re 


PLESSEY RECORD 


For use on 200-250 
Complete 
and 
stop 


mains 
turntable, 
Automatic 
tor start 

LESS THAN 
LASKY’S 
PRICE 


Carriage 


HAI 


69 


2/6 extra 


Slightly Soiled 


magnetic pick-up 
and record selec- 


.F PRICE 


PLAYERS 


v. 50 c.p.s 


6V6, 6K7, 
with 10in 


6 


finished in brown crackle. 
valves to suit. 

OZA. 
LASKY’S PRICE £5/5/-. 
Or less valves, 69/6. Carriage 5/- 


CAR RADIO SPECIAL— Partly assembied 


car radios. 


Small size case, 12 1 
6in. Will fit most 
cars. For either 6 or 12 
volts, depending on vib 
rator. Chassis supplied 
with 5 octal valve hold 
ers, medium wave aerial 
and oscillator coils, out- 
put transformer, volume 
control, sundry resist- 
ances and condensers, 
dial and knobs. Case 
Dial calibrated 150-550 metres. 5 


One each, either GT or metal: 6SA7, 6R7 


Carriage 5/- extra 


extra 


Other chassis in various conditions of completion are availab!« 
for personal callers only. 


CIRCUIT for 5 valve car radio, 


using above chassis 


PRICE 1/6 


ETRONIC 
LINE 
TRANSFORMERS 


From 32/6 


GRAM MOTORS 
Shaded Pole 


€ 


aie drive, synchro- 
nous te * 200-250 v 
50 « Aany uses. 


ASky’s: 9/6 


PRICE 


r.v. 
E. H. T. 


WILL MAK 


EA 
SUPER RADIO-GRAM 


LIMITED QUANTITY 
(Frustrated Export). 

5 WAVEBAND CHASSIS. 
Circuit has RF stage, 
Eye Tuning Indicator, 
other features For 
A.C. mains 100-250 volts 
band coverage 
550 metres. 


use or 


Wave 


PRICE 
Complete with valves, 
and drive spindle 
Carriage and packing 15/- extra 


less dial 


Magic 


and many 


11.5 metres to 


‘IDENSER. 


SOLON SOLDERING IRONS 


20-250 volts 


Latest ind instrument iron 


Standard model 


10 watts. 7.5 ohms impedance 


198 
19/- 


A LASKY’S RADIO ADVERTISEMENT. SEE OVER. 


| Carriage 4/6 


extra 


TANNOY PRESSURE UNITS 


Last few only PRICE 59 6 


VALVES!!! 
ALL TYPES—ALL SORTS 
SEE OUR LIST 


MAINS TRANSFORMERS 
All 200-250 v. 50 c.p.s. primary. 
quality, fully guaranteed. 
M.B.A./3. 350-0-350 v. 80 mA 
4a.,5v.2a. Both filaments tapped at 4 v. 
An ideal replacement trans. Price 18/-. 
A/6. 325-0-325 v. lOOmA. 6.3 v. 3a., 
ee With mains tapping board 
Price 22/6. 
MBA/7. 
5v. 2a 
Price 18) -. 
235-0-235 v. 60.mA., and 6.3 v 


Finest 


6.3 v. 


250-0-250 v. 80 mA., 6.3 v. 3 a., 
Both filaments tapped at 4 v 


400-0-400 v 60 mA... 6.3 ¥ 
Price 12 6. 

Auto transformer. 
230-240 volts 100 watts 


J] RA’3 AMPLIFIER 

12-15 watts. Cine projector type with case, 
as previously advertised. A FEW ONLY 
LEFT. PRICE £9/19/6. Carriage 15/- extra 


HEARING AIDS 


By well-known Manu- 
facturer In metal 
case, size: 2}in. x 4)in 
x lin Complete 
with batteries and 3 
sub-miniature valves, 
earpiece and cord 
Only two controls: 
volume and on/off. 
Fitted with internal 
crystal microphone. 


0-10-120, 
Price 17/6 


200- 


“es 


Suitable for rec 


netruction into 
lio receiver 
TO "SE LL FOR 22 GNS 
LASKY’S PRICE / 
Postage 3/6 extra. 99, 6 
Ready for use, Perfect working order. Slightly 
but Dew and unused. A few hearing aids 
available, less earpiec 


PRICE 50- 

MINIATURE 
2 GANGTUN- 
ING CON- 


midget 


MADE 


soiled 


Carriage 2/6 


LF. TRANSFORMERS 
465 Ke/s Iron dust cores 
in cans, midget type. 
Size —_ lin. = 2}hin 
By Plessey Price 8/6 
per pair. 


WEARITE TYPE 550. 
445-520 Ke's. 8/6 per pr. 
WEARITE TYPE 4500. 
450-470 Ke/s. 8/6 per pr. 
Latest Miniature Type. 
Size: 4 x # 2thin. 


0005 = mfd 
With trimmers 
LASKY’S 
PRICE 6/6 
Other types in 

stock 


CRYSTAL 
DIODES 


Glass type, wire 
ends. 1/6. 


465 Kc/s. PRICE 9/6 pr. 


WireLess Wori_p AprRIL, 1954 


SPECIAL C.R.T. 
OFFER 
Brand new and unused 


12in. ion trap cathode 


ray tubes . 
heater, 7-9 Ky. E.H.T. 
345 mm. neck. Black and = * 


white pletane By famous - 
ae 12.19.6 Our new 12 inch model. Mark I 
PERFECT . 


Carriage and insurance This cabinet is now supplied com 
15/- per tube extra plete with mask, glass, castors, shelf 
bearers, c.r.t. neck end protector, 
MANUFACTURERS’ back, speaker fret and baffie board 
SURPLUS T.V. COM Finished in beautiful figured medium, 
TRIPLEX DARK SCREEN PONENTS light or dark walnut veneer, with high 
FILTERS Wide Angle Scanning polish. Suitable for most home con 
Coils. Low imp. line structor T.V receivers, including the 
and frame pair ‘Vv iewmaster, * Prac tical Tele 
and packing 5 ge Coils , 35 vision, ** Tele-King,’ * Magni 
piece extra This mm Aw imp, line view, “Wireless World,” etc 
necessary owing to extra packing =e frame Can be supplied with cut-out for 
required.) ‘rame output trans- 16in. c.r. tube at no extra cost 
former. Standard 
POT/METERS. All values. Wire Focus Coil 35 mm. 
Wound from 3/6. Depending i ao magnetic 
on wattage and length of spindle Line or Frame B.O An allowance of 4s. 6d. will 
Carbon, Less switch 2/11 cach transformer. Auto 
wan ae. — ph Wide Angle Frame Inside D Depth 164 
1 d.p. switch each $68.0. trans nside imensions epin sin. ; 
VCR97 C.R. TUBES, new P.M. Focus Magnets width 17jin.; height 28in. Overall 
unused, 35/-. Carriage 5 hel pam 35 mm height 32in. and width 18}in. 
etrode 
Screen Enlarger for VCR97. Triode WHY NOT CONVERT YOUR 
Filter or clear, 17/6, Postage 2/6. Wide Angle P.M. TABLE RECEIVER TO A CON- 
G.R.T. Neck Protectors, 2/6, Pocus Unit. For all 38 SOLE MODEL. 
—— —=— | 7. tubes With 
10 K.V. METROSIL E.H.T. vernier and picture Adaptor frames for fitting 9in. or 
REGULATORS. By Metro- | shift, Ferroxdure 10in 
vick. Pencil type, 5/- each PLESSEY 


wt Tr eaEeNTEecr Scan coils per pair 
8.T.C, SENTERCEL Width Control 


RE oe cog >kV P.M. Focus magnet LASKY’S PRICE 
oo ry 3 oy . 2 - Carriage 12/6 extra ° ° 
K3 50, 4.0 kV. 8/8 Co-Axial Cable. 70-80 


r ohms impedance 
K3/100, 8.0 kV. ingle core, 8/- doz, yards.| THE “UNIVERSAL” LARGE SCREEN AC Dc TELEVISOR 
K3/160. 12.8 kV I'win core, 12/- doz. yards By A. S. Torrance, A.M.1.P.R.E., A.M.T 
21/6 ios "| Twin feeder, 6/- doz. yards 4 28-page booklet giving full instructions ‘for iildine a large 
- - Co-Axial Connectors. 17-inch screen televisor 
6- AND 12-VOLT For standard jin. cable, | % A.C. and D.C. mains * Table model. 
VIBRATORS 1/6. * P.M. focussing * Convertible into radiogram console 
wk Mi 
* 


if the mask is not required 


c.r. tubes can be supplied if 
required 


illard valves and c.r. tube % Incorporates all latest developments 


WxX6. WESTINGHOU 5-channel superhet 
wiw MINIA TURE rac 3d. POST FREI 


State voltage required REC ieee THE VIEWMASTER 
26 . KETS ’ WwW © 4 
a a ean oe Se Construction envelope 7/6. POST FREE 
C.R.T. MASKS Wide Angle Conversion 36. POST FREE 


R.F. E.H.T. OSC. COILS . . . . 
Ror use with 6V6 valve, and All components in stock. Write for price list. 


EY5! Circuit and full data 7 AT 10 


R/ _ 
| 

Oo 1OKs. PRICE 19/6 COLLARO 3-SPEED AUTOMATIC RECORD CHANGERS 
6-18Kv. PRICE 25 ‘ MODEL 3RC/521 

R.F. OSC. COIL KITS 12in Flat Face f Brand new and unused in maker’s 
Consisting of R.F. oscillator | !2in. Old Ratio , original carton , : 
E.H.T. coil with EY51 heater | !4in. Rectangular Pleasing cream or fawn finish. Com- 
winding, EY51 rectifier, 6V6 valve | '5in. ¢ ream rubber plete with hi-fidelity ‘‘ studio” crystal 
and base. All necessary condensers | 9! With fitted turnover head 
and resistances. Full circuit and ony gene ; 
data supplied bin. Plastic, white i LASKY’S PRICE 
6-9Kv. LASKY’S PRICE 47/6 !6in. Double D 5 Careiane Pes £9 J 19 P 6 
9-15Kv. LASKY’S PRICE 53/6 | !7in. Rectangular : 


WIDTH AND LINEARITY Duodeca! B12A bas — . 
CONTROLS. On one panel. VCRI39 crt. bases. 1, [PERSPEX. —_134in. x 10}in ELAC DUO- _ PLASTIC 
$/11 complete each. 10/6 dozen jin Neutral shade slightly MAG ESCUTCHEON 
marked, 4/11 = piece FOCAL- SAFETY MASKS 


TELEVISION TABLE  TROLLY| OCs, swircties,~ — _ 1SERs | Incororsuny a tree 


$.P.S.1 1 12in. Round Face 


6 
.3 12in. Double D 
> D.P.S.1 2/6 medium& high 

Superb walnut finish. D.P. Change over 36 §«= flux 37/6 each Round Face : 15/- 


l6in. for metal tubes 25/- 

High polish. Size:]| Type AT° INTERCOM UNITS SOILED. NEW ASPECT 
To . T.V. MAINS 4-station operation. For use on err | “-e 

p, 20 « 24in. Height AUTO- A.C./D.C. mains 200-250 volts. 9 RATIO MASKS 2 


from floor, 26\in. TRANS- Supplied complete, with 3 new ,, 

Large size casto s fo FORMER valves, ready for immediate — th fitted 716 
arg r F | 200, 220, 250 installation Fitted in attractive oral po aoe 
easy running, rubber [and 375 = volt | plastic cabinet cream ie 11/6 


tyred. Will take the | on"). 2) WASTE Rv Or ce ne |12in. do. Black 8/6 
es vo gabe bf ee ARMOUR PLATE 
largest table T.V. with a. ; arr ra GLASS 


7 a., and 6.3 v eececien Units. Price 21/- each ‘ > 
ease. Packs flat when } 3a. secondaries. complete. Carriage 2'- each extra Actual size 17} 


wi tinch - 7/il 
required. Price 2$/-. LASKY’S LINE 5 Actual ‘size 
J ION TRAPS TRANSFORMER } 13in, x jin. 6/11 
I heif table fo be k { —s Radio 7 All types. Price RF.EHT for line flyback. 6-8 Kv,/12in Actual size 13in 
wer shelt suitable for books, radio receiver, Radio Times, etc. 13/.. ° State tube | with EY51 heater winding. Suit-| x 10}in. x fin. . 4/- 
75/ Carriage type number | able for home construction T.V.,|9in Actual size 9in. 
LASKY’S PRICE © 5/- extra when ordering. | 19/6 each 8in. x jin 3/- 


f 


4-Pin type Soiled S/H 
New 


_ 
a 
' 


c.r. tubes. Low 


APRIL, 1954 WireLess WorLD 


THE TELE-KING OG 


practical 5-channel 


SUPERHET TELEVISION RECEIVER | <i..." Pisce 


Sutton 
Using the new 16 and I7 inch cathode ray Coldfield, 
5 Holme Moss, 
tubes and wide angle components for | Weavoe, 
the home constructor. pomsep Pike, 
Complete instructions, wiring diagrams and 32-page Belfast 
descriptive booklet. Kirk o’ Shotts. 
G& = POST Free 


ALL COMPONENTS IN STOCK WRITE FOR LIST oes eS ote tan 


. 1 
= The first and only rreeieeing 
ALLEN WIDE CHASSIS RESISTANCES. 72 Resist- service, By English Elects A 
Beane < Power pack ances, all exactly as specified Fs reconditioned 16in. metal tebe costa 
ANGLE COM- : , . £12 end carries maker's full guar 
ee. ~:.. Sound-vision and 18/-. 

PONENTS Scan chassis. CABINET antee. Write for further details 
D.« 300 latest PRICE 11/- each As illustrated here. S % - 
type Ferroxcubs All other metal Carriage 12/6 extra upplie ’ 
Coils 39/6 work available with mask and glass. ey +4 IN STOCK 
GL. 16 Coil 7/6 from stock. WIDE ANGL CATHODE i 
6 


NOTICE TO ALL PURCHASERS OF 
ELECTRIC 16 inch 


wd. 
GL. 18Coil 7 CONDENSERS RAY TUBES ocaee 

Focus Coil All condensers l4in. ° oe : . 

FO.305 as specified 14in. C 

trans l Manufacturers’ 16in. ; £22 P.M, LOUDSPEAKERS 
Fram B.O surplus. £3/16/-. l6in. T901 . see O23 All with 3 ohm speech coil. 
transformer COILS 13 all ex- 17in. lode Coe » 1S/-3 4in., 9/6; 

Line EHT actly as specified. 17in. C -.. £24 ; 3in., 14/63 5in., 
ransformer - Price 44/6. Carriage and insurance extra » 15/- ; 10in., 17/6. 


TWO SUPER SCOOPS 
BRAND NEW AND UNUSED. Below Makers Cost 


3-WATT 
MIDGET 
AC/DC 
AMPLIFIERS 


Push pull, very high gain 


=? 4 valves: 2 UL41 in push pull, 1 UCH42 and | 

two valves, EF80 (6BW7) as R.F UAF42 Input voltage 100/110 AC/DC 
and ECC81 (12AT7) as frequency Very easily converted to 230 volts. Supplied 
Instant and positive selection of with circuit diagram and full details. Size:— 


‘ 1 channel by switching incremental in- 9x4x 4 inches. Uses 2 metal rectifiers, | each 
juctances. Power gain 24dB, I.F. frequency RM2 and RM3. Ideal for ships record players, 
output 9.5-14 Mc/s or 15.5-22 Mc/s With POST 2/6 tape recorders, home record players, baby 


details. Supplied less valves. Size :— alarms, etc., etc Supplied complete, fully > Fy 
2? x 2hins assembled and wired, with 4 valves CARRIAGE 3/6 


LASKY’S T.V. CONSTRUCTORS’ PARCELS 
No. 1. ] rand new com- | LASKY’S PRICE FOR THE aie No. 3. Complete set of metal- 
ponents by igrank Comprises COMPLETE PARCEL, work, as illustrated here. Un- 
E.H.1T 2 flyback line transformer, £15/19/6. Carriage and insurance, | gscemnbled Comprising main 
0 ee eee oer 15/- extra. chassis, tube supports and valve- 


and rectifier heater winding : . . i - : holders (Less sound-vision 
< ils é : t e . ¥ ~ 
anning col frame outpu o e onstructors chassis.) PRICE 25/-. Carriage 


transformer Elac focus unit with Parcel as above, but less the ? Oe sen 
vernier adjuster U37 E.H.T. ed e " 


rectifier and brand new 12-inch cathode ray tube and ion trap No. 4, RESISTANCES. i 
athode ray tube with ion trap, LASKY’S PRICE 79/6. Carr. Watt. 85 resistances your choice 


mask and glass | 3/6 extra. PRICE 18/-. POST FREE 


LASKY’S RADIO 


Lasky’s (Harrow Read) Lid.. 
370 HARROW ROAD, PADDINGTON. LONDON, W.9 


(Opposite Paddington Hospital) 


MAIL ORDER AND DESPATCH DEPARTMENTS, 485/487 HARROW ROAD, PADDINGTON, LONDON, W.1lvu 
Telephones ; CUNningham 1979 and 7214. ALL DEPTS. Hours: Mon. to Sat. 9.30 a.m. to 6 p.m. Thurs. half day 1 p.m. 


TERMS: Pro forma, Cash With Order or C.0.D. on post items only. Postage and packing on orders value £1—1/- extra : 
£5—2/- extra: £10—3/6 extra. Over £10 carriage free, unless specifically stated otherwise. 


ee 
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* TAPE-DECK AMPLIFIER AND POWER UNIT * 
This unit is specially designed for the “ Truvox” unit and we believe 
this quality amplifier lifts tape recording from the novelty, into the quality 


class. 
AMPLIFIER SPECIFICATION : 
* 2—6BR7, 2—V6GT, |—6)5, |—6U5G ¥& Variable selective negative feed back 
circuits % Variable tone control x Magic eye level indicator x Four watts 
undistorted output x Amplifier complete with valves, £13/5/-. 
Chassis size 10in. x 6in. x 2}in 
POWER UNIT (AC200/250 volts) 
Chassis size Yin. x Sin. x 2hin., complete with 524 
Amplifier and Power Unit complete 
COMPLETE KIT OF PARTS for Amplifier and Power Unit .... 
CALL FOR DEMONSTRATION OR SEND FOR FULL DETAILS 


. SPECIAL OFFER! 
5 Harrow Road, Paddington, W.2 Our TAPE-DECK AMPLIFIER AND POWER UNIT (List £16/16-) 


As above and TRUVOX TAPE-DECK MARK III (List £23/2/-). 
PADdington 1008/9 and 0401 £36 


, - 90.9 
OPEN MONDAY to Sat 9—6. THURS. | o'clock. CONSOLE CABINETS NOW AVAILABLE 
SEND STAMPS FOR NEW 1954 28-PAGE CATALOGUE 


: RADIO-GRAM CHASSIS R.F. OSCILLATOR UNIT MORSE PRACTICE AIT 
Wave-band Superher Med r 
long and short nerve Ml 
5 Latest Type MULLARD Valves 
4 Position Switching. Gram., 
med., long and short ROTARY POWER UNIT 
Provision for A.C. Mains TYPE cy 
Extension Speaker. | 10/250 voles a at : BON podngg votts a. 
Chassis lin. x 7in. x 2hin. Seale and smoothed and noise suppressed. 
Bin. Square. Or Chassis 13}in. x ideal for car radio, etc. BRAND 
6h4in.x 2hin. Dial (Oin. x Shin NEW ONLY 15/-(postage etc.,2/6) 
PRICE £10/5)-. Ai; SO 24 ¥, type 15/-. 
BRAND NEW AND GUAR 
ANTEED CARR. PACKING 
AND INS. 10/- AMERICAN i2v. 
DYNAMOTOR 
Output 250 volte 60 mA Weight 
2A INDICATOR UNIT 5 Suitable for Car Radio or Electric 
Complete with VCR97 or 5I7C, Razors, 22/6. 
12—EFSO, 4-—SP6i, 3—EAS5SO, 
2—EB34 


Built on double-deck chassis BOWTHORPE 
Absolute new condition CONTINUITY METER 
99/6. Carr. 7/6 
Dual scale 0-500 obme and 100 
Or less Tube, 69/6. Carr. 7/6 200,000 ohms moving col! operated 
f 4j-volt internal battery. Size 
in. » 4in Original price 


PYE 45 MCS. STRIP, 4/8 Our price, brand new, 23/5/- ian 


TYPE 3583 UNITS Beautifully balanced Key mounted with audible note buzzer, battery, 
Mize 15in. x Sin. x Zin, Complete with RECORDING TAPE and phone terminals on hardwood panei, 64 x 6} x ¢in., plus pair of 
45 Moja. Pye Strip, 12 valves, 10 EFSO G.E.C Headphones 
Lene 9 “— ocey covune Onparene ane 600ft. Reels : : 10/- Could be used by two persons, one coding and keying the message, 
found and vision can be Incorporated 1. 200ft. Reels 176 the other de-coding and recording. BRAND NEW. 15/- complete. 
on this chassis with minimum space BUY NOW Post paid. Or less Battery and Headphones, 6/-, post paid. 
New condition Modification data Two kits could be used to send and receive messages in a similar 
supplied. Price @5. Carriage paid UNREPEATABLE BARGAIN. einem ee ; . 


including rectifier 
winding, 25/- 


INDICATOR UNIT TYPE i82A 
Unit contains VCRS5I7 Cathode Ray Gin. tube, com- R.F. UNITS R.F. UNITS 
jete with Mu-metal screen, 3 a 0, | SP61 and T 2 

6U4G valves, 9 wire-wound ume controle and Mies = . soul pe 
quantity of resistors and *. Suitable either ; Vv le T 
for basis of television (fu ure guaranteed) or Switched Tuning ariable Tuning 
Oscilloscope. Offered BRAND NEW (less relay) in With 3—-SP6! ; 2—VR136. |—VR137 


original packing cases at @7/6. Plus 7/6 carr 15) @ GACH La 45 . sac 
RECHIVER R1965. As specified for “Inexpensive BRAND NEW BRAND NEW 


Television."’ Complete with 8 valves VRO5 and | ea t 25 = 
6U4G, VU120, VR92. Brand newin origina! packing ype = »* , 

cases 55/- carriage 5 40-50 Mc/s. SLicHTLY 
Switched Tuning SOILED 
No. 368 “ WALKIE TALKIE” TRANS- With 3—SP6I 

RECEIVER, complete with Throat Mike, phones 19 6 GACH 


Junction Box and Aerial Rodsin canvas bag Freq | 
range 7.4 to 9 Me/s Range approx. 5 miles All / 
unite are as new and tested before despatch e4 10/- BRAND NEW 


Bites” Cansiete Cth Ohne headete CATHODE RAY TUBES INDICATOR UNIT TYPE SLCS 
BIRMINGHAM ‘ ~~? ete + aed Ready to VCRIZ0A. 2jin.C/R Tube. Brand new nis unit is ideal for conversion for a ‘Scope Unit or 
plug into your set, 27/6 in original cartons (carr. free) #1 15 masis for Midget Television. It contains C/R Tube 
A en full T/V picture type ACR1O (VCRI193A) complete with holder and 
£2 0 radie, also earthing clits 1-V R66, 2-VRGS, 24 mid 


CRYSTAL MICROPHONE INSERTS: | | Momecr cme sisi sit | | cise ree Rerccmein 


assortment of resistors and condensers. These Units 
£1 10 are in new condition and packed in wooden transit 


VCR138 
SBP1, with shield suitable for T/V or ases. The C/R Tube will be tested before despatch 
“scope (carr. 1/6) f Dimensions: Sjin. x 6jin. x Lijin.,45/- 


MU-METAL SCREEKS for VORO? or | 


617. P.P.1/6 
Gin. ENLARGER for VORO7 or 517 
P.P.1/6 


6 WATT AMPLIFIER (UNDISTORTED) 
Manufactured by Parmeko and Sound 

. / . 5 utput Match- 
PHOTO CELLS CMG25. Brand new, 25/-. ing and 30 and 150, 100/250 v. A.C. COM- 
PLETE IN STEEL GREY AMPLIFIER 
ideal for tape recording and amplifiers’ No WANTED CASE, WITH CRYSTAL HAND MICRO- 
matching transformer required 813, 723A/B, 931A & XTALS. ANY QUANTITY PHONE €12/10/-. Cal! for demonstration. 


PLEASE ADD POSTAGE. ARTICLES UP TO 10/-, I/-. £1, 1/6. £2, 2/-. 
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FOR HOME | Voltages can be increased to 150 


A 5 VALVE 3 WAVEBAND 
SUPERHET RECEIVER 


 £10’10’- 


three wavebands 


accurately matched 
B.V.A 


al with provision for 
listant stations 
abinet of very attractive 
size Thin iin 


6 for the fully descriptive stage by 
assembly and wiring diagrams, with 
nplete price details are given 


volte or by an “ Alldry "’ batter 


A.V.C. and pre-selective Audio Feedback. The Set is cc 
and includes ready-wound frame aenals, fully aligned I 
assermbled chassis Sin 4in. = 2fin This receiver 

ctical Layouts and complete Price list of Components 


37/6 


TWO BATTERY PORTABLES 


(a) THE ‘MINI TW 


wards easily converted to the 3-valve) can be made. 


up I[T4—IT4—DL*&4 
2-valve set can be completely built for £4/3/6 
and the 3-valve fur £5/3/- (less case). Each 
neludes valves, speaker and drilled chassis 


component layouts and 
grams which enable the 
inexperienced constructo: 
successfully build either 


tnetructions 


A 4-valve Battery Suy 
jong wave to suit 


diagram supplied 


right’ availablein kit form are suitablefor with thisset. 
When submitting orders, please include post and packing. 


STERN RADIO LTD. 


Tel. : CENTRAL 5812-3-4 


resistance ranges. 2 Tuning Unit 12 oe 
. eine’ 50, 300 1 600 D.C. at 6m 
F.8.D. by an external series resistor qqvengument for 6/- 2 _ Amplifier €7.16.0 GNS. 
CONSTRUCTORS 


Superhet Portable covering " $-valve T.R.F 
Designed to operate on A.C. mains 200/240 al overing long and mediua 


so that the main section can be supplied as a separat 

unit, and can be added at any time. The Set supplied f n the Feb. 1950 leeue 

asan“ Alldry ” battery Superhet can be accommodate the drilled chassis 

in the attache case illustrated (size 9jin 4hin Valves and moving coll speaker 

7in.). This is attractively finished in lizard, maroor 

dark green or blue rexine As a combined Mains/Hatt« 

Superhet Portable a polished cabinet is available Ditt 

aceo.nmodate both Mains Unit and Batteries. Circuit incorporates delay e assembly £6. To construct the 


£10 (plus Maine Unit if required). Send 1/9 for the fully descriptive Assembly | with 


Bet ter + Pc mt nolo of suidest sles. vie rain. x sie. , designed to cover 4 VA LVE a om R. F. CHASSIS 


{ thie Receiver is so arranged that either a 3-val ve set ora 2-valve (after- 


Consiets of a T.R.F. circuit using a regenerative detector 
with H.F. stage and a high gain output pentode. Valve 


Send 2/- for the assembly | Wavebands, and includes the 
instructions they include | modern BV A miniature valves 
simple and complete practical | The line uy 


All components are availabie 
for separate sale, a price list | including speaker 
being supplied with assembly An attractive Bakelite 


(>) Tho “ MINI-FOUR ” 

A ,_Lattery, Supernet | The DENCO M.T.0.1. Modulated Test Oscillator £3/15/- 
ceiver designe: o re 

4 pre-set stations, three on (Plus 2/-carr.andines.) Has Frequency range continuously variablefrom 170-475 Ke/s 

medium waveband and one on | 2d 5560-1,600 Ke/s. Battery operated and thereby completely self contained 


“ ” TT —— 
n the set by the turn of a rotary ewitch No tuningis PERSONAL SET BA ERY ELIMINATOR 
being only 4)in 6fin 4jin. when completely built and is very | © ajjdry 
» build this set in accordance with the design, including a drilled This 
and new valves,is £9/10/- (orless valvesfor ). Attractive 
blue leatherette, 16/9. Complete constructions! data with a biue 


practical component layout and wiring diagram, together with an 
price list are available separately, 1/6. Our battery eliminators 


109 & 15, FLEET STREET, E.C.4 


Ex W.D. A SPECIAL BARGAIN 
TESTMETER Genuine Quality Equipmen: at a Greatly Reduced Price 
Complete with case and © A 4 stage superhet feeder unit, » cating on BP. stage 
carrying strap and covering Long, and Short wavebands, fully 
'6 Post and assembled, alusned eady for use 
23 me. 1-19 quality pach pull amplifier also fully assembled and ready 
Provides direct readings of for 


(a) 1.5 volteand 3 volteD.C.|@ A matehed ,— patty l0in. W.B. 8 entorian “ Cambric 
(b) 6 mA. and 60 mA Coned *’ P. 
D.C. current 


(ce) 500 ohm and 5,000 ohm SEan be bought separatel be Ssogie a ¢ 


FOR ONLY 


Pius 10;- Carriage and 
Insurance.) 


BRIEF SPECIFICATIONS 
A) FEEDER UNIT. Complete up to and including Audio stage 
being applied to both I. F. and R.F. «tage. Incorporates a 
ining indicator and a Gram 
ontrolis providec " " Valveline up 
EFS? and EBCSS Overall size of anit Sin. x Bin. « 
Glass dial Sin. = 6in. (aperture required Gin. * 5jin.) 
* supplied 
yual PUSH PULL AMPLIFIER designed and matched for 
with the above feeder unit. Has two ELS3's in push pul! to 
juce maximum 8 watts, and an EBCS3 as phase inverted 
i _ mena tn ywer supplies for both units, and provides for high 
Up Overall size llin. wide llin.= 7in. high 
THIS ‘BQUIPMENT 18 ABSOLUTELY NEW and is supplied ready for 


WIRELESS WORLD 3 VALVE SET 


long wavebands. | Ke er for o son AA 


are able to 
components t 
id this set, as designed and 


¥. The set is designed 


at the following prices 

netruct complete chass 
lial and drive assembly 
including dia! and 


nd omplete set including dialand drive assembly 
oo ye. ' and cabinet, £7/3/6. Overall size of cabinet is 7hin 

th lijin. A reprint of the designer sarticle, giving cireult and 
assembly instructions (this is available separately for Qé.) together 
& practical component layout is included with each of above 


as illustrated, can be 


Attache case available | #s*eT! 


AN AMAZING OFFER! 


A COMPLETELY ASSEMBLED 


Including a 5in. P.M. SPEAKER and VALVES FOR ONLY 


This receiver 
(lees | latest design ar 
price | on A r DA 
covers both Long and Medium 


dia 12A 
most 


r to , i , wing oa 


wet elie ectivi ol sensitivity 


size Lijir 


2/6 carriage an 
celve 


joeal 


A complete Kit of parts to build Midget 
Battery Eliminator, giving 
approx. 69 volte and t 
eliminator 
mains and is suita 
4-valve Superhet 
requiring H.1 
voltage 
approx. t« 
The Kitis quite easily and 
quickly assembled and ts 
housedin alight aluminium case size 4$\0 fin. «Sin. Price of complete Kit with 
»-follow assembly instructions. 42 
on we can offer « similar COMPLETE KIT to provide approx. 90 volteand 
Size of assembled unit 7in. x 2fin. x lpin. Price 47/6. 
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THIS IS A STERN'S ADVERTISEMENT | 


(5, Constructors everywhere are amazed T\ 


AT THE EXCELLENCE OF 


™ “TELE-VIEWER”’ 


5 CHANNEL TELEVISOR 


DESIGN OF A ee <i 12” SUPERHET T.V. RECEIVER 


*,() MS MAKE 
DIAGRA 
SUPLE cowsTRucTion EAS. ASY 


AT HALF 
S perree RECEPTION AY 


Here are some of the features which combine to make this such a fine receiver. 
The Superhet circuit easily tuned to any of the five channels, i.e., 
LONDON, SUTTON COLDFIELD, HOLME MOSS, WENVOE and 
KIRK-O-SHOTTS. (The extreme ease of tuning is accomplished by the 
provision of pre-aligned |.F.T.s.) 

A lifelike, almost stereoscopic, picture quality made possible by che 
following factors 

a. Excellent band width of |.F. circuits. 

b. A really efficient video amplifier 

c. C.R.T. Grid modulated from low impedance source. 

d. High E.H.T. voltage (approx. 10 kV.). 

The picture brilliance is also much above the average and enabies 

comfortable viewing with normal room lighting or daylight. 
FIRM picture ‘‘ HOLD "’ circuits (Frame-Line) ensures a steady picture, 
free from bounce or flicker even under the most adverse conditions met 
with in "fringe '’ areas and excellent *‘ interlace '' ensures the absence 


This complete TELE- 
VISOR including all Valves, can 


be Senerer omy 
==" 5816/4 
C.R.T 
@ Rigid C.R.T. mounting enables entire receiver to be safely handled 
with cube in position 
@ All pre-set controls are mounted on side of chassis enabling 
all adjustments to be carried out whilst facing the C.R. Tube. 
As no hire purchase terms are available the receiver can be bought 
in five separate stages (practical diagrams and circuits are provided for 


each stage) thus enabling hire purchase interest rates to be avoided 
The complete set of ASSEMBLY INSTRUCTIONS is now available, 


of ‘‘ liney effect. price 5/-. The instructions include really detailed PRACTICAL 


Negative feedback is used in the audio frequency circuits which provide LAYOUTS, WIRING DATA AND COMPONENT PRICE LIST 
2/3 watts of High Quality Sound ALL COMPONENTS ARE AVAILABLE FOR’ INDIVIDUAL 
Entire receiver built on two chassis units each measuring 14)” x 64" x 34". PURCHASE. A CABINET WILL ALSO BE AVAILABLE. 


WOW available at Sterns 


uid 


SPECIAL OFFER 
NEW C.R.T’s. 


12in. C.R.T.s by one of the leading manufac 
6.3 volt heater, 7-9 kV. standard size. Supplied 


aker’s sealed cartons £12 19 6 
Plus 15/- Carr. & Ine.) 
LPAAP_IPIPP_POPU_PO_OU_™O a 


BRAND NEW C.R.T. MASKS 

Latest aspect ratio for 12in. “ Round 
eee 126 
HALF WAVE 

MAINS TRANSFORMERS 


Primary 290/220 220/240 volts 
Secondary 250 volte 50 mA 


yey te 16'9 
AMPLIFIERS ! !|~~sreacer sancans~ 


EASY TO BUILD COMPLETE PLESEBY, 10in. 3 ohm V/cot 
KITS OF PARTS ROLA, I2in. 3 0 ™m 


BAKERS. 12in 
A 4-VALVE QUALITY “‘ PUSH-PULL " 6-8 watt AMPLIFIER for A. Ms 
mains, Incorporating Negative Feedback. Filter Input Circnit anc] S0ODMANS, 1 
employing 6V4sin Push-Pul!. A simple arrangement is provide , #. 1/6 extra), 


to enable either a magnetic-crystal or lightweight pick-up ¢ THE NEW 
be used, and i« suitable for use with Standard or long-playir 


records. A tone contro! is incorporated, and the 10-watt W. B. “STENTORIAN” 
output transformer is designed to match 2 to 15 ohm speaker Hi Fi SPEAKERS ARE IN STOCK 


The overallsize of the assembled chassisi« l0in. * Sin 


The “WIDE ANGLE” TELE-VIEWER 


@ A design that retains ai) the distinctive features of the 12in. Televisor but with increased Time Base 
efficiency, producing 15 to 16 kV. B.H.T., with ample scanning power for C.R. Tubes up to 17in 
PBB LO OA el ™ i i is | 
@ It can be completely built in- £34 (plus cost of C.R.T.) and is assimple 
cluding supply of al! valves for to construct as the 12in. model 
(PP PPP PPP LRA AR AA A AD 
@ Thisis the most efficient " WIDE ANGLE " large screen design yet offered to ox 
can be built for almost hal{ the cost of similar designs 
@ Complete assembly instructions, diagram, etc., available for /-. 


WPGPPDrD DDD ES 


ewww 


onetructors, and yet it 


ss ~ ~. 


including drilled chassisand valves, of complete kit, £6/17/6 
Price of assembled chassis, supplied ready for use, £8/128/6 4 
Plus 5/- Carr. & Ins. Full descriptive leaflets are availat - 3 
separately for ]/-. These speakers are of the very latest design and provide 
juality reproduction for the lower-price range or 15 ohm 
dele are available 


Thin. high, and full practical diagrams are supplied. Price | Mode! H.F. 6-inch re 10 
7 
0 


eer 


POPOL LLL hh lel 
> 2 ~~ SPECIAL MICROPHONE OFFER 
A 1%watt HIGH FIDELITY “ PUSH-PULL " AMPLIFIER designed for A. 


mains 200 to 250 volts employs 6 valves plus rectifier with negative feedback, and A Famous Manufacturer's surplus 32 6 
comprises a maio amplifier chassis and a remote ¢ ontrolled Preamplifier and Tone CRYSTAL MIKE in moulded Bakelite “ , 
« co < by treb i] ey Case and incorporating On-Off ewitch (Plus 
Centro) Unit, incorporating tour wae nen, WRG, ATS VERE GP StetnD s Substantially flat response from 50-5,000 post and 
control, and « radio, gram, microphone, selector switch. This contro! unit ) p.s. Can be used as Hand or Desk Mike Packing) 
measures only 7 * 4 = Zin. The measured frequency range of the amplifier -) 
with this unitshows an excellent response from 14,000 cycles down to 20 cycles ; q . —PPADP PAPA AAP LPP PPO LPP) 
the bess and treble controls allowing independent contro! of gain at both « § BA i Y ERY CH ARGER KITS 
ends of the frequeocy range from cero to a gain of 50. It can be seen, All Kite are for A.C. Mains 200-250 Volts. They com 
therefore that ample correction is provided to suit any type of pick-up 4} prise @ Metal Rectifier and Transformer, tapped 
with any type of recording. Input voltage for maximum output is oe nly Ao 8 tg yee og — 7 we . ~~ 
) "te e tw ° ao »e 
70 mV. 6.3 volte at 2 amps. and 30 mA. H.T. is provided for tuning a a. sauined, men © charyng Tw 
anit, etc. Price of complete kit, including drilled chassisand valves - For 6 or 12 voit batteries at max. 1 amp. 
814 Complete specification and layout, Q/-. We can also supply : . 3 For 6 or 12 voit batteries at max. 24 amp 
completely asvembied and ready for use at £17, Plus 7/6 Carr. and Ins For 6 or 12 volt batteries at max. 4 amp 
THIS AMPLIFIER COMPARES WELL WITH THE WILLIAMSON An easily followed Wiring Diagram is included 
. Each Kit 
tap SIMILAR DESIGNS AT A FRACTION OF THEIR COST. -. a 


PAPAL LL LLL LA OO OR 
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THREE 
ALL-WAVE SUPERHET 


Model B.3. A S-valve 3-waveband Receiver 
Mode! 8.3.P.P 
PUSH-PULL OUTPUT, 
@ Model B.3.P.P./R.F 
incorporating an R.F 


peration on A.( 


jern specification, great 
repr 
and radic 


1 Radiogram, ‘et 


READY 


xtra 


FOR USE, exe 
sodel is the B 

PUSH-PULL 

ip t opproximately 6 watts 

P.P./ RLF. 


Mode! B.3 
waveb verage as the Model B.3 


th tw 


type 6BW6 in Push-Pull 


genuine quality reproduction 


COMPLETELY ASSEMBLED $279. Marti: § [0S Sn 
CHASSIS | 


A 6-valve 3-waveband Receiver with 


A 7-valve 3-waveband Receiver 
stage with PUSH-PULL OUTPUT 


mains 100/200 volte and 
very latest miniature valves 

attention 
duction which gives excellent clarity 
making them the idea 


juding speaker 


€ Receiver but incorporates two 
resulting in really excellent quality 


Price £15/15/- (pius 7/6 


This mode! is similarin appearance and has same 
butin addition it Incorporates an 
gether with PUSH-PULL OUTPUT, employing a total 
This makes for a reaily 


Price £18/18/- 


This AUTOCHANGE UNIT by a 
Famous Manufacturer is offered for 


sa 7/6 
rma! 


a 
We willeupply this 4 
speed Autochange: 5 @ These 
and the Model B hange on 4 
Chassis on the left in., I 
together with a 10in 
(or Sin.) P.M. Speaker 
£25 or with the 


Ins.) 
10 


Carr 
price is éi¢ 


and 


nite wi auto 


three speeds. 
They 
and 


MIXED 
yrds 


7in 
rec 
They have separate say 

L.P and 6 7* 
are moved int 
s simple switch 


haseboard si ze 
iZ}ia — 

and height below baseboard 2jin 
offer these BRAND NEW 


height above 5S}in 
bulk purchase enables us t« 
UNITS at this exceptional! pr 


with High Fide 


Turnover 


@ Complet 
lity Crysta 
Head which rporates sepa 
rate etylue for L.P. and 78 
r.pom. Re 

@ Wil! aut 
lot ond 1 
ntermi xed 


@ Minimum 


a ae (Plas 7/6 Carr 
Normal mw 


cis lo 


They are 


We will supply this 
having a 


speed Autochanger 
and the Model 
Chassis on the left 
ether with a lin 
or Sin.) P.M. speaker 


rds 
change Tis 
lin. rex 


on 
wide not 


Base 1 
12)hin with neigh 


ate sive 


ANNOUNCING A NEW DESIGN 
THE STERN’S “SUPER SIX” 
A COMPACT AND HIGHLY EFFICIE 
@ Covers 3 wavebands, 18 ‘ @ mpi 
0, 800-2,000 metres for ' 
» . @ rhe 
* RSE OVA ALI @ REAI 
@ 4 POSITION TONE CONTROL ORAM, 
@ rr ee aan Ge attiem (d soon SUPPLY —— AA 
FOR RECORD PLAYER (if re ycles 
COMPLETE ASSEMBLY MANUAL is AVAILABLE POR 2/- 
| drawings and layoute and jncludes complete price list 

FOR including the OCTAL VALVE LIN} 


0 metr 190 ve 6 


VALVES 


SELECTIVE 
QUALITY 


on WAVEBAND# 


. MAINS 


juire 


£12/12/- 


P orfor 


The COLLARO 3RC 521 3-Speed AUTO CHANGE UNIT 


£11/14’6 


£9/19 6 


& Ins.) 
rice is 


NT RADIO-RADIOGRAM RECEIVER CHASSIS. 


having PUSH PULI 


WATTS OUTPT 
FR 


RDBA 


OK 
BOTH RADIO 


ane 
UPPLY 


200-250 volt 


ry detailed practical 


THE SomPLeTE ECEIVER CAN BE BUILT 
76 with the MINIATURE VALVES 


HIGH-FIDELITY PICK-UP 
Incorporating the famous CONNOISSEUR 
Weight Moving Iron Head and including the ¢ 
seur matching Transformer | Ins 


THE LATEST 
GP 20 H.G. PICK-UP | 
“High O 


Light 
nno 


39 6 
The COLLARO Model 


‘ Crystal 
carr. an 


DUAL-CHANNEL PRE-AMPLIFIER 


“MINI-TWIN” 
eae” er 


valve stage Battery Receiver 

» medium and 
w battery consumption 

Sagres * make it the ideal 


be built for 


case is 9/6, 


fading valve, car 


*/Tax, the attractive plastix 
eadpt 

t layouts and a com 
ailable f 
T lientiy 
n addition 
ete 


a exce without modifica 
with simple modi 
is provided, makes 
r microphone 


gram 
pick-uf 


JUST ARRIVED - 
A FEW ONLY — 


“UPERHET 


M 4 


COMPLETELY ASSEMBLED 
AND READY FOR USE 


ering tt standard 


ai 5'- 


& Ins 


CHASSIS 


g Waveba 


© Carr 

Briet Specification 

a MULLARD VALVES 

Medium, Long and 

1 EXT. Speak ‘ 

e|! 1 a sepa MATCHED Sin. PM Speaker 
VARLEY HEATER © TRANSFORMER 

t 


tappe 


THE ‘VIEWMASTER TELEVISOR 
i aeeietiny 
an supply SPEOE 


able experience it 
The assembly 

6 and price list 
“ion, Sutt mn Coldfield 

and Wenvoe 5 

PPL LPP 


tts 


long wavebands | 


7 


| contained power supply and can be 


and TONE CONTROL UNIT 
rhis comprehensive PRE-AMPIFIER and 
TROL UNIT provides a tuleontro! of bass 
onjuoction with a main Volume/Mixer ( 


A.C. 514 Record Player 
£3/19'6 


arr 


TONE CON 


and treble is 
ontr 


and ine 


“acos ” 


Head 


MODEL 


neorporating the new 


£3/8'8 


: iM DRIVE , 

COL ARO rhe in 

pe MAG 

TU ENT ABLE - 

are COMPLETE 

BRAND NEW UNITA 

tr A.C. Maine 200-256 

THE DENCO ULTRA MIDGET 

SUPERHET COIL TURRETS WITH A 


ROTARY TURRET ACTION 


{t can be fat 
me 


ived by 


used with any amplifier 
the range of frequency control 
affording ample compensation all types 
and all natures of recordings,i.e., English, Ameri 
long-playing, without recourse to pick-up correct 
The extreme flexibility of the base and treble 
such that the level of bass and treble can be 
any conditions irrespective of the volume 
amplifier Response characteristics are 
amplifier advt 
The unit measures 


ond witt 
provided 
for 


Type CT® consists 
which any three stat on medi 


ng wave can be rece at 
“ wavehand cot 
nfor Gram. ¢ 
000 metres, medium 
0 metres 
giver 


mpletereceivercircul tand all 


The “ REGENT” 
Crystal 


mplete Lav 
et ‘iv 


i withe urret .7 an bes 


only Jin din ' ' 
accom 
on or away from the main amplifier, i.« 
panel of a cabinet or any other position. Price 

drilled chassis, valves (68N7 and 635), €3/16 9. ‘ 


assemmbiy data are available separately for ] - 


assembied and ready for use, oe 5/- 
and 


1} 


A Famous Manutactur: 
SHADED POLE RIM DRIVE 
GRAM MOTOR (Plas 1 


Clock wise rotations and incorporates a Mains Ad 
Pane!. Could aleo be used as Recording Take Uy 


Motor 


stment 
| 6or i2 
When ey emery ed orders, please include 
post and packing 


STERN RADIO 


fieri? 


yur-station ** 


forl2yv 


pre-set’’ unit from 
um waveband and one on 
ura of the turret switch 


| pack Incorporating a fourth 
omplete coverage is long wave- 


waveband 190-570 and 


Price £2/8/~. 


necessary data are \nctud 
upplied separately tor 6d 


FILAMENT 


TRANSFORMER 


Iba 59 
“ 5/9 


SELENIUM 
RECTIFIERS 


olt) amp.rating 


7/6 


Volt 2) amp rating 1 
6 or 12 Volt 4 amp. rating ] 
Volt#amp rating @]/ 


Ltd. 


109 &115, FLEET STREET, E.C.4 


Tel.: CENTRAL 5812-3-4 


130 
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FILAMENT TRANSFORMERS 
Primaries 200-250 v. 50 c/s 
i 59 


CHARGER TRANSFORMERS 

All with 200-230-250 v. 50 Primaris 
16/9 ; 
2 


0-9-15 v 
0-915 v. 6a 
; 0-09-15-30 v 


TOP SHROUDED DROP 
Primaries 200-230-250 v 
250-0-250 v. 70 mA 
260-0-260 v. 70 mA., 6 
350-0-350 v. 80 mA 
350-0-350 v. 80 mA., 6.3 v 
250-0-250 v. 100 mA., 6.3 v 
300-0-350 v. 100 mA., 6.3 
0-4-5 v.34 
350-0-350 v 
0-4-5v. 3a 
$60-0-350 v. 150 mA 
350-0-350 v. 1560 mA 
5v.3a 


yHneven 


100 mA., 6.3 v 


6.5 V 
6.3 


we TRANSFORMERS. 2 
ll a, 20-2 v 

VCR517 or ACR2X 

5mA.2v.2a 


0 Vv. 5 
1.1 


5,000 v 


Interleaved 
FULLY SHROUDED UPRIGHT 


Primaries 200-230-250 v. 50 « 
250-0-250 v. 60 mA., 6.3 v 
Midget type 24-3-3in 
350-0-350 v. 70 mA., 6.3 
300-0-300 v. 60 mA.., 
250-0-250 v. 100 mA 
0-4-5v.3a 
250-0-250 v. 100 mA 
for R1355 conversic 
300-0-300 v. 100 mA 
0-4-5 v.3a 
350-0-350 v 
0-4-5 v.3a 
350-0-350 v. 150 mA 
350-0 rr v. 150 mA 


100 mA 


5 ‘ 
450-0. 350 Vv 
5v.3a 
350-0-350 v 

0-2-6 v.2 
Televisor 
425-0-425 v. 200 mA., 6.3 v 4 t 
6.3-4 v. 4 a., c.t 5 uitabk 
Williamson Amplifier 
425-0-425 v. 250 mA., 6.3 1 


5v.3a 


160 mA 


250 mA., 6 
,4v.3a 


Eng 


499 


65/6 
10, 15, 20, 25 
230, 300, 330 
002 mfd 
one type 


° ”, 
180, 200 
(.001ul 

3/9 dozen 


30, 35, 50, 100, 120, 150, 
400, 470, 500, 1,000pfd 
(2,000 pid ). All at 6d, each 


DIAL BULBS, MES, & v 
6.5 v. 0.15 a., 6/9 doz 


0.15 a., 6/9 doz 


R.S.C. MAINS AND OUTPUT TRANSFORMERS 


Fully Guaranteed, and Impregnated 


MOUNTING 


SMOOTHING CHOKES 

a 50 mA., 7-10 H. 200 ohms 
250 mA., 3 H. 50 ohms 

100 mA.. 15 H. 350 ohms 

80 mA., 10 H. 350 ohms 

60 mA., 10 H. 400 ohms 

50 mA., 40 H. 1,000 ohms P tted ... 


Shrouded 


ELIMINATOR TRANSFORMERS 
Primaries 200-250 v a s. 120v 
120 v. 40 mA. 5-0-5 la 


40 mA 


OUTPUT TRANSFORMERS 
Mi idget Battery Pentode 66 
Sm - Pentode, 5,000 to 3Q 
Standard Pentode, 5,000) to 3Q 
tandard Pentode, 8,0000 to 30 
tandard Pentode, 10,000 ohms to 
Iti-ratio 40 mA. 80:1, 45:1, 
90 1, Class B Push-Pull 
h-Pull 8 Watts 6V6 to 3 ohms 
, sh Pull 10-12 Watts 6V6 to 3Q or 150 
sh-Pull 10-12 Watts to satel 6V6 to 
3-5-8 or 150 
Push-Pull 20 Watts high-quality sections ally 
wound, 6L6, KT66, etc., to 3 or 150 
Williamson type, exact to author's 
pecihication 


1 for 3S4, ete. 


3 ohms 
60:1 


aoea Sf euw 
se &© #e2o2 eee00 


er henna TRANSFORMERS 


100 


VOLUME CONTROLS with long 
all values less switch ; with 


switch, 3/9. 


WIRE WOUND POTS: 0) 
500 ohms, 1,000 5K, 20K 
(medium length spindles), 2/9. 

2K, 10K, 20K, 50K Preset typ: 


AMMETERS. 


indle 
SP 


ohms 


Moving coil 
cale, 11/8. 


ELEGTROLYTICS (Current production 


OT ex-Govt 


Tubular Types Can Types 


1 
2 
2 
3 
3 
? 350 v 3 
32 mfd, 500 v. 6 
4a 

1 

1 

2 

2 

2 

1 


-_ 
= 


8-Smtd 
8.1L hy 
16-161 
16-32y! 
16-32 mfd 


& 16uF 500 


ewvee=-Sceuvecoeu=— 
-—_= 


450 v 
500 v 
350 v 


Lyk 


I 
ha 


ae 
+2 


NCS eS eNSWYWSeHRNHNP 
_ 


e-eeco~--e-ee00~--2e 


3 
9 
16 mfd 1 


MISCELLANEOUS EX-GOVT ITEMS 
Slydelock Fuses, 15 amp., 1/8 Bulgin 
moulded Bakelits 5-pin or 7-pin 
Sockets, 1/11 pair Earphones 
resistance, 1/3. 


EX-GOVT E.H.T. SMOOTHING ——— 

.02 mfd. 5,000 v. Bakelite Tubular 16% 

.02 mfd. 8,000 v. Can 1 

.1 mfd. 2,000 v. Blocks 

.25 mid. 5,000 v. Block 

.6 mfd. 3,500 v. Cans 

Imfd. plus .1 mfd. 8,000 y 
(common negative isolated 


etal type 
Plugs and 
Single low 


blocks 


EX-GOVT. ACCUMULATORS with non-spil! vents 
Unused and guaranteed. 2v 16 A.H., 6/® each 
or 3 in wood carrying case 9—7—5in., 14/8, plus 
2/6 Carr 


P.M. SPEAKERS. 
(Ex New Units), 
6hin. Goodmans, 
R.A. Heavy duty, 18/9. 
Plessey, 18/6. 10in 
12in, Truvox, 49/9. 


All 2-3 
10/9. 
16/9. 


ohms. 3}in. Goodmans 
Sin. Goodma 

Sin. Plessey, 16/9, 

10in. Rola, 27/8, 


Rola with Trans., 


29 6. 


M.E. SPEAKERS. All 2-3 ohms 
field 700 ohms, 11/8. 10in. R.A 
23/8. 10in. R.A. field 1,500 ohms 
R.A. field 1,000 ohms, 23/9. 


64in. Rolas 
field 600 ohms 
23/8. 10in 


Size approximately 
type available in Brown or 
Cabinets, 17/6 ea., carr. 2/6 
Suitable fully punched T.R.I 
rectifier chassis 
Suitable fully punched 
(4 valves and rect.) 
Dial Scales, 2 colour, 
named, glass 
Dial Seales, 3 colour, 
named, glass 
Suitable coloured Metal Backpl 
Pointers, Double ended 
r.R.F, Coils, 2 waveband with circuit 
Drum Drives, complete 


12in 6}in Bakelite 


Price f 


Sin 
Cream 


}-valve and 


super chassis 


het 


2 waveband, station 


3 waveband, station 


THE SKY CHIEF T.R.F. RECEIVER 


A design of a 4-stage, 3 200-250 v. Ad 
Mains receiver with seleni rectifier For 
inclusion in any of cabinets illustrated above It 
consists of a variable Mu high gain H.F tag 
followed by a low distortion grid detector triock 
The next stage is a further triode amplifier wit! 
tone correction by negative feedback I 
comes the output stage consisting of a parallel 
connected double triode giving ample output at an 
extraordinary low level of distortion Point te 
point wiring diagrams, instructions, and part 
list, 2/6. This receiver can be built for a maximun 


of £4/16/- including cabinet 


valve 


im 


inally 


SoReree RECTIFIER 
H.T. Types H.W. 
70 v. 20mA 
90 v. 20 mA 
120 v. 40 mA 
50 v. 50 mA 
0 v. 50 mA 
250/350 v. 80 mA 


GO-AXIAL CABLE. ohms 


tin., 


SPECIAL PURPOSE 
(GUARANTEED) 
VR01, 5/8, SP61 (VR6S5), 2/9, VR56 3/11, 807 6/11, 
6J6 10/6, OSH7Met 6/11, 125C7GT 6/11, VU120A 
2/9, VS110 1/9. 


EX-GOVT. VALVES 


BAKELITE AND WALNUT VENEERED CABINETS 


EX-GOVT. AUTO TRANSFORMERS 50c¢ s 

Double Wound 100 watts, 5-0-115 
125 v. to 10-0-10-210-230 v. or 
reverse 

15-10-5-0-215-235 v. 200 watts 

Double Wound 220/240 v. input 
Output 51 v. to 250 v. 21 amps 


in steps of 11 v 85 - 


EX-GOVT MAINS 
All 230 v. 50 c/s. input 48 v. 1 
Outputs 250-0-250 v 
5v.2a 
550-0-350 v 


TRANSFORMERS 
a. output... 9/6 
40 mA., 6.3 v. 2 a., 


150 mA. 5 v oa. 4 176 


EX-GOVT. SMOOTHING CHOKES 
250 mA., 10 H. 50 ohms 
250 mA. 20 H. 250 ohms 
50 mA. 10 H. 100 ohms 
250 mA. 3 H. 50 ohms 
150 mA. 10 H. 50 ohms 
100 mA. 10 H, 100 ohm lropicalised 
100 ma. 5 H. 100 ohms Tropicalised 
1) 100 mA. 10 H. 100 « Potted 
70 mA. 5-10 H 

1) mA. 5-10 H 

L.T, type 1 amp 


T ropicalised 


Potted 


— 


ohm 


NNCBMWaMOdWkWS 
eeoecao-aeoce 


EX-GOVT. T.V. TYPE TRANSFORMERS. 
230 v. 50 c/s input. 
1250-0-1250 v. 250 mA 
400 v. C.T. 150 mA. 4 v 
6.3 Vv. 0-6a.,4v. 6a 
4v.3a.,5v. 2a. 


All 


_ GOVT. BLOCK PAPER CONDENSERS 
mid. 500 v 29 10 mfd. 1500 v. 

: mic 1, 1500 v 

4 mfd. 400 v 


79 
49 
plus 2 mfd 


, 1/11. 


250 v 


EX-GOVT. CATHODE RAY TUBES 


VCR517 (guaranteed full picture) (carr. 5 


}29/6ea 


EX-GOVT. 
TROD, 


irr. 5 


TRANSMITTER-RECEIVER TYPE 


complete with all valves, only 47/9, plus 


—— 
Le 4 
minimum 
4-sided) 
12in. © Sin 
14in Yin 
l4in. x 10in 
16in. x 10in. x 3in. . 
18 s.w.g. aluminium re 
ceiver type 
6in. x 3gin 
7}in. x 4}in 
10in. x Spin 
llin 6in 


undrilled alu 
amplifier type 


16 s.w.g. aluminium, 
ceiver type 


2}in 
2hin 
sin 


ain 
Sin 
x Sin. x & 


12in 
16in 
20in 


6/11 
6/11 
71 
8 


16 s.w.g. aluminium, am- 
plifier type, 4-sided. 
12in. « Sin. x 2 
16in. « Sin. x % 
20in. x Sin. x shin. 
x 10in. x Sin 


« 2hin 14in 
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R.S.C. 25 WATT “PUSH PULL” AMPLIFIER 


Now firmly established and proving extremely popular, our Arr 
Quality Amplifier we consider to be the best value in amplifiers 
offered to-day. The volume of its high fidelity reproduction is 
completely controllable, from the sound of a quiet intimate con- 
versation to the full glorious volume of a great orchestra, Its 
sensitivity is so high that in areas of fair signal strength it can 
be operated straight from a crystal receiver. Entirely suitable 
for standard or long playing records in small homes or in large 
auditoriums. For electronic organ or guitar or for garden 
arties or dance bands 
rhe kit is complete to the last detail, and includes easy to follow 
point-to-point wiring diagrams. 
[win volume controls with twin input sockets allow SIMUL- 
TANEOUS INPUTS for BOTH MICROPHONE and GRAM, 
x TAPE and RADIO. SEPARATE BASS and TREBLE 
CONTROLS giving both LIFT and CUT. FOUR NEGATIVE 
FEEDBACK LOOPS with 15 db in the main loop from output 
transformer to voltage amplifier. Frequency response + 3 db. 
}0-20,000 c.p.s. Hum and distortion LESS THAN o.5 per cent. 
measured at 10 watts. This is comparable with some of the 
highest priced amplifiers. Six B.V.A. valves, Marconi-Osram 
KT series output valves. A.C. only, 200-230-250 v. 50 c/s. input. . eS 
420 v. H.T. LINE. Paper reservoir condenser. Conapest Available in kit form at 9 gns. .. heen 
sis. Matched components. OVERALL SIZE 12 x 10 x gin. the amazingly low price of hasty catinedia 
yprox. Output impedances for 3 and 15 ohms speakers. Or ready for use 50/- extra, 


A PUSH-PULL 3-4 WATT HIGH-GAIN AMPLI- R.8.C. 10-watt “Push-Pull”” 
/12/6. plus carr. 2/6 x mains ¥ 

input 200-250 v. 50 c/s Compe te kit of parts HIGH-FIDELITY AMPLIFIER A3 
including point-to-point wiring diagran and 

instructions. Amplifier can be used with any 

type of feeder unit or pick-up. Output is for 

2-3 ohm speaker. (We can supply a very suitable 

10in. unit by Rola at 27/8.) The amplifier can be 

supplied ready for use for 26/- extra. Full 

descriptive leaflet 74. 


R.8.C. MASTER INTERCOMM. UNIT, wets pro 
vision for up to 4 “ Listen—Talk Back Units’ 
COLLARO 3-8PEED AUTOMATIC RECORD individually’ switched. A high gain amplifier 
CHANGERS (brand new), type RC3521, complete | enables speech and other sounds emanating from 
with 2 plug-in Crystal heads for long playing | the rooms containing remote control units to be 
tandard records 7 w 12in. Not intermixed. | heard at the master control. The unit is in kit form 
Mair t 200-250 v. I imited number available | and point-to-point wiring diagrams are supplied 
at ‘ts 15 - r. 5 A walnut veneered wood or Brown Bakelit 
isincluded. Mains input is 200-250 v. 50 « 
line 300 v. CHASSIS IS NOT “ ALIVE 
COLLARO RECORD PLAYER UNIT. Type also for use as “ Baby Alarm.’ Sound Complete with integral pre-amp. Tone control 
AC/514. Standard 10in. turntable. Speed normal | fication 4 watts. Price only $6/18/6. “ f tage as All unplifer), vsing negative 
7 Dt ystal pick-up. Mains input 200-250 v. | Talk Back Unit "’ as illustration can be supplied at | feedback giving humproof individual bass 
1 new cartoned £3/19/6, plus 5/- carr. | 30/- each. Full descriptive leaflet 10d F treble and cut tone contro Six 
The Master Unit can be supplied assembled an Negative Feedback Loops. Completely negligible 
| tested for 30/- extra. hum and distortion. Frequency response + 3 db 
COLLARO TAPE DESK MOTORS. Shaded pole ~ 40-20,000 ¢.p.s Iwo independently controlled 
Clockwise or anti-clockwise. Mains inp inputs. Six B.V.A. valves. A.C. mains 200-230. 
110-200-250 v., 31/6. tains 19P0% | PERSONAL SET BATTERY SUPERSEDER KIT. oad v. input only. Outputs for $ or 15 chm 
d pers tor an speakers. Kit of parts complete in every detail, 
A». Dry Battery Elimi a7 19/6, plus 5/- carriage 2 ready for use, 45/- 
nator - cakes — extra Descriptive leaflet 1/-, 
case ipphies { 
To charge 6 v. sccume- | iy 10 mA. and 1.4 v. 250) FOUR STAGE RADIO FEEDER UNIT. Design 
mA. fully smoothed, | of a HIGH FIDELITY, L. and M. wave T.R.F 
from normal 200- | Unit with self-contained heater supply « and 
| 250 v. 60 c's. mains. | thorough H.1 decoupling Only 250-400 ¥ 
ip SS We For 4 valve superhet 5-20 mA. H.T. required from main amplifier 
mae SV. GE Saws receivers. Price with | Three valves and Low Distortion Germanium 
a at 4 amps., Me 35 9. ae Diode Detector Flat topped response char 
> . a ready fow use, » | acteristic. Loaded H.F. coils. Two variable Mu 
= wart rS CONSIST Size of unit 5}-4-1}in. | controlled H.F, stages, 3 gang condenser tuning 
) ACK CRACKLE : 
LOUVRED STEEL Cathode follower output stage. Switch position 
CASE, MAINS TRANS. | BATTERY SET CONVERTER KITS. All parts for oo and — pa age my 7 _ 
FORMER, FULL WAVE METAL RECTIFIER, | converting any type of battery receiver to all Ten wn aoa a rhe wet ne rest in eeder 
FUSES, FUSE-HOLDERS AND CIRCUIT. The | mains. A.C. 200-250 v. 50 c/s. Kit will supply | ¢™'* | For ee wed cane ane 
mean charging rates are as indicated above, and | fully smoothed H.T. of 120 v. 90 v. or 60 v. at up to — 11-6 = s = oS ay ” 7 od ‘uaile 
safety is ensured by fusing of both input | 40 mA., and fully smoothed L.T. of 2 v. at 0.4 a. to Glagrams -— “— 4 a ane - built 4 y 
t. Chargers supplied assembled and/| 1a. Price complete with circuit and instructions oinagy™ yy ist : , _ —_ on > ~ 
6 9 extra | only 48/9, Supplied ready for use for 7/® extra, | ONY On Bm ee ee 


R.S.0. TONE CONTROL-PRE-AMP. UNIT. A 


omplete set of parts for the construction of a 

Cc very efficient but simple pre-amplifier and tone 
control unit. For use with any amplifier and pick 

-¢ ( L EEDS ) LTO . up. Fil. supply self-contained. Size 7}-5-6}in.approx 
Descriptive leaflet 86. Price, inc. wiring diagrams 


32 THE CALLS. —— LEEDS, 2. 37/0. Ready for use, 16/- extra. 


H.T. ELIMINATOR AND TRICKLE CHARGER 
Terms C.W.O. or C.0.D. No C.O.D. under £1. Postage | /- extra under 10/-, 1/6 extra KIT with case. Mains input 200-260v. Output 
under 42, I/I! extra under £3. Full Price List 6d. Trade List Sd. 20 v. 40 mA. and 2 v. § a. Price with circuit 
Open to Callers: 9 a.m, to 5-30 p.m. Saturdays until | p.m. 4 6. Or in working order, 37/6. 


R.8.0. BATTERY GuARGER KITS. For mains 


200-250 v 


aker of 8 omté 25/9. 


charge 6 v. or 12 v. 
cumulator at 2 amps., 
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UNIVERSITY RADIO LTD. 
Offer Guaranteed Used Equipment at Attractive Prices 


C.D.P. Disc Recorder, 78 &.P.M E.MA. Ribbon Tweeter with Latest Model Grundig Portable 
less amplifier. As new ais U) TX from 5 ohms crossover fre Tape Recorder (two speed), 
M.S.S. Portable Disc Recorder quency 5 ke/s £20 with mike, as new. Price 
1948 model, less amplifier, as 8C221's with correct charts, as G.8.C. Miniscope in portable case 
new 425 new 425 as new. Price 
Garrard Changer, RC65A, in Trixette (latest model) 3-speed Latest Model Hallicrafters 
maker's carton. 3 only. Each £9 record player with built-in World Wide Portable, A.C. 
Avo 7, as new £12 amplifier and speaker, as new £20 D.C. cent. 9-wave bands. As . 
new. rice eee 
Avo 6, as new aié Taylor Windsor Mode! [70a . é 
Wirek Portable Wire Recorder 
Avo Minor, as new (universal) 46 lectronic Test Meter. As 


new. Price £16 with mike. Asnew. Price 421 0 0 
Avo Vaive Characteristic Meter : 
as new £35 “=e eee Tape Meee WE URGENTLY REQUIRE FIRST 
" » Single speed, as new, wit CLASS NEW OR USED STANDARD 
gg Pt ey en gy Se ow mike. Price £45 OR SUB-STANDARD SIGNAL GEN- 
euhie Bair-Gienet Generous Acoustical (QUAD) amp. and ERATORS OF EVERY DESCRIPTION. 
y s ’ £10 tone control, as new. Price £21 TEST EQUIPMENT, ETC., CON- 
as new VERTERS, MOTORS, AMPLIFIERS, 
Taylor 658 Signal Generator, Acoustical 30 watt, A.C., 12 RECORDERS, ETC. 
as new a7 volt. amp. As new. Price £14 WE ARE AN OLD ESTABLISHED 
Eddystone 640 Receiver, com Avo 1948/9 All-wave Sig. Gen., cop pmen ee or Psy at 
with valves £19 ° ° 
opadiay Perfect. A.C. mains. Price t WE REALLY DO PAY MAXIMUM 
H.R.O. Senior, with H.R.O . 
power-pack and coils (6) Eversheds 00 v. Wee Megger, MENT. WHEN SENDING GOODS 
Perfect £28 leather case, as new. Price £9 ? 
STATE WHETHER T.M.O. OR 
Advance Model £.2 Signal Evershed 500 v. Bridge Megger, CHEQUE REQUIRED. 


Generator, as new oF 8? ee ae _s WE HAVE A LARGE SELECTION OF 

Taylor Circuit Analyser, Mode! Philips PCR I with A.C. P.P AS-NEW WHARFEDALE SPEAKERS, 

110, as new 49 0 0 As new £12 10 9 ALL TYPES, AT BARGAIN PRICES. 

THESE ITEMS ARE ONLY A SMALL SELECTION FROM OUR STOCK OF EQUIPMENT. YOUR ENQUIRIES FOR ANYTHING 

THAT YOU MAY NEED WILL BE WELCOME. WE HAVE OTHER EQUIPMENT ARRIVING DAILY! 
CASH OR CHEQUE WITH ORDERS. ALL ITEMS LISTED ARE CARRIAGE EXTRA. ALL ENQUIRIES S.A.E. PLEASE. 


22 LISLE STREET, LEICESTER SQUARE, LONDON, W.C.2 


OUR BRANCH AT 39a (opposite) IS OPEN ALL DAY THURSDAY. 
Phone: GERrard 4447, 8582 and 5507. Hours 9 to 6. Thursdays 9 to |. 


MIDLAND INSTRUMENT CO. 


VENNER 24-VOLT TIME DELAY SWITCHES, consists of a high-grade clockwork | KW TELEGRAPH TRANSMITTERS. Two HF 300's our- 
motor with external wind, 2 electro-magnets, 5-pole cam operated contacts, in put. Operation 3.5 mc. to 16 me. 

amart motel eases size Shin. x4 x 2hin., itted 4-way terminal block, brand pew 
boxed, cost £€«, our price 10/- 

PROJECTION UNITS sneak Of de cacloasd \amghouee, Sted 96-7. 16-eelb lem BCé6IO0 TRANSMITTERS with speech amplifier, aerial tuning 
highly polished reflector, attached mount containing 2 lenses, one # concave/convex unit, etc. Brand new 

the other a Dalimeyer bloomed *' Achromatic 40 mm. dia. ,3}in. focallength lens, 
taken from new equipment, 10/-, post and packing 1 RCA TRANSMITTERS. Type ET-4336. Complete with original 
CHARGER KITS, consists of a G.E.C. 12-v. 1h-amp. tull-wave bridge rectifier, with speech amplifier, crystal multiplier and VFO units. Unused and re- 
@ Douglas 200/230/250-y. transformer, specially designed for this rectifier, giving conditioned. Can be supplied with very large quantity of spares 


the correct A.C .input voltages, to charge a 2, 6 or 12-v. bettery at 1} ampes.,2 brand 

new components, complete with circuit diagram, and instructions, 26/-. post 1/6 

AIR COMPRES RS, or Vacuum pumps, Komec rotary vane type, develops constart RCA TRANSMITTERS. Type ET-4332 modified by R.A.F 
40/50-1b. aq. in. pressure, fitted Zin. long pin. dia. splined shaft, size (less shaft) for use on crystal or master oscillator. Complete with speech 
6in long, 4in. by 4in. dia. , brand new in sealed cartons, 20/-, post 2 amplifier 

TELEPHONE SETS, consists of 2 combined receivers and microphones, provides 

perfect 2-way communication (up to 1-mile with extra flex) self-energised, no battery MAGNETO I19 LINE U.C. TELEPHONE SWITCH- 
required, 20-ft. connecting flex, complete ready for use, brand new boxed, 12/6, BOARDS (complete) 

pont 1/ 


ARIABLE RHEOSTATS, wire wound on ceramic, laminated wipes, 50-ohme at SCRSI0’s, SCR6I0’s, both complete with Power Pack and tele- 
1-am, cally altered to 12,5-ohms at 2-amps.,new boxed, §/-, post scopic aerial 
PLESSEY jOTO 


RS, 200/260-v. A.C. mains shaded pole as fitted to the 3-speed gram 
units, size Sin. x Sin. x 2jin., brand new boxed, 12/6, post 1/2 - 
BUZZERS, 3 to 6-v. high vote, platinum contacts, knob note control, fraction of SCRS36 (BC6!1) in excellent condition 
original cost, new, unused -, post l 
ELECTRIC REV. COUNTERS, dial scaled 0-4,000 r.p.m., contains A.C. motor A.R.88D's, A.R.BBLF’s, A.R.77's, $27’s, HRO, R.109 and others 
permanent magnet slip drive to the lee aded pointer, bakelite cases, flush 
feel wow soeating. ee enaee d Bie, stl All above items in excellent working condition 

KINSO! 


N METERS. din. scale, graduated 40-45-50-55-60 cycles Working demonstration upon request. 
with sub- , de incorporates Westinghouse meta! rectifier, flueh panel mounting 


brand new, boxed, $0/-, post and packing 2 A large selection available for SCR399 (BC6I0): 
DETECTOR UNITS TYPE 66, « self-contained unit, Atted CV-271 (ITA type) valve SPARES 
various components, compartment to take a U2 cell, switch, ete., Zin. long, ibin 7 ET4336, SCR6IO, EES Telephones, and Tele- 
dia., new, unused in rubber waterproof cases, §/-, post 1 printers type 7B 
SUPPRESSORS, car plug fitting, standard 15,000 ohms, for easier starting, T.V. and 


cartons of 100, 62/6, post 1/6 
houses, car heaters, frost warning, etc..2/6, post 4d 
SWITCHBOXES, black matt finish alloy, size Spin.  Qpin 
250 v. 10 amp. A.C. on/off toggle switches , new unused 6.6 


and changeover contacts, new, unused 6 . aes 


TAPE, lin wide, 50-yd, rolls 2/6, post Od. BLY. 
15 amp., 1/6, post 34. TEST PRODS, fin. long, fitted red ax 
alr, post 4d THROAT MICROPHONES, electro-magnetic, bo 
is, LE SWITCH 


24-v. 20-amp. on/off 


cireults, 1/9, post He WIRE STRIPP 
boxed, §/-, poet 6d. ARROW SWITCH. 250 v. 25 amps 
and off, series paraile!, 2/6, post | PNEUMATIC DAS 


unger movement Zin., 1/9, post 6d 
Maas oes eine to offer ; send 64. for 
mi D INSTRUMENT Co., MOORPOOL CIROLE, 
Tel.: HAR 1308 


ae at low temperatures, adjust. 30-60 deg. F., ideal for green 


H.8. RELAYS, | 46-obm,s.p.c.0. 2/6,5 MPULSING MECHANISMS, actuating 
switch, 12/24-v., 1/6, post | ‘bosTIK CEMENT, bl. tubes, 1 pe 
EMPIRE DLOK FU Es. 


ES. 

GRYSTAL SET coms, med. and L-wave, _ 
‘ iB COMPUTORS, 40)-, carriage 10/- 

15/-. TTCHES, twin prese-button, 250 v. 5 amp. A.C. moh arty 

ERS seua! toolshop price 15/-, our price, new 


2in., fitted 2 Wylex 


nd black Genible, 16 
xes of 2 microphones 
l/-, post Sd. GER- 


Scot., 12/6, N 


BIRMINGHAM 17 


car radio suppre n, brand new stock, current price 2/6 each, our price, set of 4 TX VALVES 805, 807, 813, 861, 866A, |OOTH, 250TH, and many 


others 


Large stock of 


Tx condensers, crystals and other components 
oat Od Alignment and repair of communicaticn receivers and all other 
G.P.0. TYPE 3000 RELAYS, 100 plus 100-ohm balanced, 4-pole, l-make, 2-break shert-wave equipment undertaken 


P.C.A. RADIO 


New Address, Offices and Works : 


sdn.tong, finda BEAVOR LANE, HAMMERSMITH, LONDON, W.6 


Telephone : RIV 8006 
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. MAINS Je R.1. MAINS TRANSFORMERS, chase 
Timary, 204 


Prot am 7 D. COHEN ee —— 
pte TELEVISION ~COMPONENTS 300-0-900 60 mA. 6.3 ¥. | s.. tapped a! 
Drop ca ‘Samp. 10a Terms of Business : Cash with order. Despatch of goods within 3 days from ‘v. 6.3 v. 2a, tap 4v., 18/6. 
— receipt of order. Where post and packing charge is not stated please add 350-0-360 75 mA. 6.5 v. 3 4. tap 4 ¥ 
1/+ up to 10/-, 1/6 up to £1, and 2)- up to £2. All enquires and lists, $.A.E ; 
; SPECIAL NOTE: NO GOODS SENT WHERE CUSTOMS SE Oe Be. Sz. So. 6 v. OS 0 
a oo ~ 9 DECLARATION IS APPLICABLE 4 
° 500-0-600 125 mA. 6.3 v. ©.T. 4 0 
9 ye ei 23 HIGH STREET (Uxbridge Road) O3¥.0.7. 20.04.07. 26. 276 
250-0-260 80 mA., 6 v. 4 amp., 14/- ACTON, w.3 Telephone : ACOrn 5901 £00-0-008 re is ma gs. : 4e 4 
Pri. 23 Bec. 200-0-200 35 mA 500-0-500 250 mA. 4 ¥. OT. Sa 4 
Hours of Business : ‘ 
“mp., 8/6 Seturdey 9—é6 p.m. Wednesday 9—! p.m. Other days ?—4.30 p.m T. Sa. dv. OF. 4 30/6. 


Drop thro’ 280-0-28 ” m P«& on the above transformers 
ampe., 5 ¥ ampe a 


Drop thro’ 
V 


line and E.H.T. transformer OKVA 
70. a : using ferrecart core complete with 
-y> 4 er x! 5 amp. 18/6 HIGH-IMPEDANCE PLASTIC RECORDING TAPE, by famous built-inlime and width control. Mounted 
. , manufacturer. 600 ft. on aluminium spool, 8~- |,200 fe. on aluminium ali-chassis. Overall size 
Drop thro’ 270-0-2 60 m spool 17/6, post paid. . EY51 rec. winding. 27 
font CABINET, « trated, 11) <6} x Shin., is ahs 
walnut or cream complete with TRF Valve Holders, sided octal Mazda 
chassis, 2 waveband scale, station names and loctal, Jd. each, Paxolin, octal 
i ¥ amy ‘ amp., 25/- waveband, backplate, drum pointer Boots and loctal, 4d. each. Moulded 
Pat ile knobe and back 7G, BRA, and BOA, 7d. each. BIG 
Heater Transiormer. | 134-4 ,. oulded with screening can, 1/6 each 
< hassis, 23/6. 32 mfd., 300 wkg 
14 * 24 300 whe 
. mplete with new speaker t 4 mid., 200 whe 
and ©.P.trane 36/-. -~ P. & P. 3/6, with 40 mfd., 450 wkg 
U superhet chassis, 36/- 4 6 16* 8 mid., 500 whe 
oo Bere ape — Bry —— sed metal rectifier 23 0 v. 00 mA., 4/6; 16 * 16 mfd., 500 wke 
12) « 5 x Ofin l 4 rimmers, 6/6; M. & L. " 16 = 16 mfid., 460 wke 
S ranges. 1 t co 5/-; baolete ex-Govt 92 x 92 mfd., 
circuit, 6/6 ; heater trans ; 32 32 mfd., and 2 
with ewitch, 3/6; wave 
ee - ewitch, Q/- ; 32% 32 mfd., 4+; bias condenser - sistor kit, 2/-; condenser 
4-. 


Auto Trans Ir H H.T 


1A Separate | 6.3 ¥ 


} ame 


'Seooe,: 


SSaHHReKe® pores... 


yi 
“ * thet Coils with circuit, 6/6; iron cored 465 TF’S, 7/6 i trey Niger atl 
P.M. SPEAKERS ne ‘ ontrol with switch, 4/-; wa ‘e-change switch, 2/6; heater trans., 7/6; 350 v. whg., tag ends 
x-iovt, valves, metal rectifier ad Xtal diode with cireult, 14/6; 25 « 25 ; ., 25 ¥. whg., wire ends 
mid., 3/3; condenser kit (17), 7/6; resistor kit (14), 3 100 mfd. 350 wkg. — 
USED 5-VALVE A.C. MAINS 200/260 3 WAVEBAND Speunerr. Complete | itetanding 100 +200 mfd., 350 whe 
walnut cabinet, size 22 14 10jin. Valve line-up: 6KS BaG, 6F6 6 ‘ 16 + 16 mid. 360 wh 
Sin. P.M. speaker. In first-class working order. £7°19/6 . & P. 12 
of thesein A.C./D.C., price as above. or £2/10/- dep. , 6 monthly payments 
32 mfd., 
FULLY SHROUDED TV? 7 Ramones, input 110/250, se 1-350 ni 50 mfd., 
7amp., 5 v. 3 amp. 35/- 65 mid 
Soren Bt PM. 3 ohm epecch FOLLY SHROUDED alpha TRANS. Pri. 6,000 ohms, sec, U5 obme (2 Lat sh-pul Sante. 100 we 
5/- & £1. 60 + 100 mid,, 280 wkg 
$hi : " sid 0 mid kg 
is. Or z I Speaker 0 ohm Sel FULLY SHROUDED CHOKE 15 Henry 190 mille, 15 -. PF a& Ff 924 32 mfd., min,, 275 wkg 
$ 50 mid, 0 wk¢e. 
R & A. T. v Energised 6)in. speaker PULLY SHROUDED CHOKE 5 Henry 120 mills», 8/6. P. & P Miniature wire ends moulded 
th O 6V6 matching, field These last four items by very famous manufacturer 100 pf., 500 pf., and .001 ea 74. 
*hme Requires a minimum 


rgise, maximum current USED C.R.T. TUBES. Heater cathode short 9in., 45/-. 12in. 7 burn 9in., 85/- Combined 12in. mask and eseutcheon 


7a @8@;,S8eaaG7FPa 


~ 
_ hn La amend - tind 
co, *seeo 


A. te 
A. 15/-. P. a PL. 2 i2in -_P > on each 7 io lightly tinted Perspex. New aspect. 
E 8 . oe. F. &8 ececeert ts edged in brown. Fite on front of 
mene © — y Caines, | pyre cabinet, 17/6. P & PF 2)- 
g walnut v ‘ wize 5x i 


ne ayes awe | COMPLETELY BUILT SIGNAL GENERATOR | emcee" 


Metal casesize 8 neorporating Coverage 110 Kc/s.-320 Kec/s., 300 Kc/s.-900 Ke/s., sngothing, Cho, op ten sae 
wg po MM pene ay . 900 Ke/s.-2.75 Mc/s., 2.75 Mc/s.8.5 Mc’s., 8.5 Mc’s.- } henry 260 mA., 60 ohma, 8/6. 

25 Mc/s., 17 Mc/s.-50 Mc/s., 25.5 Mc/s.-75 Mc's. Metal P.M. Foous Untt for any 9 or 12in 
case 10 63 : 4tin. Size of scale 6} 3Lin., 2 valves ube except Mazda i2in., with Vernier 


f «ijnetment 7 ay Pia P. 1/6 
Volume Controls, Long spindle les and rectifier. A.C. mains 230/250 v. Internal modula- i foge A. ab a 8. 1/6 
ee cae ee ee me tion 400 c.p.s. to a depth of 30 per cent., modulated or Wide Angle P.M. rca Unite, Vernier 
Volume Controls. Long spindie and unmodulated. R.F. output continuously variable i, Sele eee aa ian cnetstaaey 

: BI “4/- each 100 millivolts. C.W. and mod. switch, variable A.F. sat bracket, 17/@ plus 2/-P. & P 


¢ and 1 meg 


oowtteh, minis output and moving coil output meter. Black crackle = soe att O.8 rantionmen 


e mplete with O.P. transformer 
cox finished case and white panel, £4/19/6. P. & P. 4/-. 17/6. P. & P. 2/-, 

egies nage eto lon Traps for Mullard or Baglish Bleetr 

tunes, 5/- post paid 

466 ke. LF.s, size M% & ifin. Q.110 


removed from American equipment 


Tuning Condenser, pee rp oe be pe No.) 
trimmers, 7/6. P. & P. 1 comprising chass * 2i 

Line Cord, 2-way 0.3 amp., 60 ohms cad. plated 18 gauge, 5/- per pair, Standard 465 Ke. iron 
t, 1/8 per yard trans. cut-outs * cored IFs, 4 * 1p * Ijin, per pr 
with . etes », 2 supporting brackets, 3 —T ‘ 76. Wearite standard iron-cored 
waveband scales, new wave- _- 165 Ke IPs, 3) * 18 = Ifin., per pr 

ength station names Mize 6. " ‘ 

eat x ax lps ofseale 11) = 4fin., drive spindle “ at . Whist 
drum, 2 pulleys, pointer, 2 bulb : .. - P lron-cored 465 Ko. le Biter, 2/6 
Coils, mou r, iron-cored holders, 5 paxolin international : OUTPUT TRANSTORMERS, Standard 
tor ndis only ‘ - P : 


« purposes valve holders, 4 knobs 5,000 obme imp., 4/9. 42-1 with 
' B., 1/- each, 2 iron-cores of 465 IFs, 16/6. *, 4 
&P 


ch 


1/6 ea 
ine and E i T ‘Transtormer OKVA, AS ABOVE, but complete with 
a mplete wit! 5+ 16 3s J pull, 6V6 matching i> rl 3 ohn 
Mounted emi - 2h0- 


speech col!, 6/6. 


10-watt push 


size 


winding, 27/6 200-250, and twin-gang, 31 PUSH-BACK CONNECTING WIRE 


; P. & P. 3/- - Dos. yds. 1/6, post paid 
ERS ‘ ptr WAVE-CHANGE 
ameeey | tn ” — CONSTRUCTOR’S PARCEL. As No. 1, plus 16x 16 mfd. 350 wkg., semi-shrouded drop-thr WITCHES, 4-pole 3-way, 
are 0, 2 . 250-250 60 mMA.,6.3 ¥.,34.,5 ¥.,24., twin gang and 6 L 


M.. superhet coils complete with 
trimyoers and tracking condensers with eireuit. £2/5/-, p! 


Germanium Orysta! Diode, 1/6 « 3/6 postand pkg 


Television Masks. White Rubber 9in BATTERY CHARGER KIT comprising metal case 4} «5 < 4}in, transformer 
with glass, 7/6. Cream Rubber, 12in metal rectifier, Wil! charge 6 or 12 v, battery 1) amp. 19/6. P. & P. 2/6 KO. MIDGET LF Q 12 

om . sae tole . * »), ne 
San , PERSONAL PORTABLE CABINET. in cream-coloured plastic: size 7»4)> ain. Com ee ne ae 
T.V. Width Controls, 3/6 plete 4-valve chassis Seale and 3 knobs. Takes miniature 90 vy, and 7) v. batteri« 9 - adjustable inon-dust cores, per — 
T.V. Sub Assembly, all-chassis, 12in. x post and pkg. 1/6 12/6 

io. iit Sanmne ote pe 2 mid jin. P. Speaker to fit above, 10/-, Miniature output transformer, 5/-. Miniature 3 

75 wkg., Metros 8 condensers, 4 wees switch, 1/6. Miniature l-pole 4-way used ae Volume and Off, } 6. 4870 Mains Droppers. ‘ amp,, 460 ohms 
sistorsand tag pane! 15/-, p. & p. 1/6 valve holders, 2/4. Midget twin gang fin. dia., fin. iong and pair medium and longwave tagpee 280 and ‘io, 1/6; 0.2 amp 

D/-, TRF coils fin.long = fin. wide; complete with 4-valve all-dry maine and battery cireuit rage oo 

Amplifier case, mck rexine yvered 8/6. Condenser Kit, comprising 11 miniature condensers, 3/@. Resistor Kit 
ile, hrome plated 16 miniature resistors 4/-. The above receiver (ices valve and batteries 7 
eltlined, detach for approximately §1/-, Al) vaives to suit above available. Point to Polnt Wiring Dia- ; 1,000 ohms, vitreous, tapped, 
1 mensions, 13% x gram ]/- ; Vitreous 3 amp. 700 tapped 
P. 2/6 6Bu, 640, 600, 3/6. FP. & P. on cach bd 


comprising 
could be built 


K 


Wirecess Worip 


(RADIO) msitevp 


V.H.F. Wavemeters. Type 4. Ref. AM.10T/534, Cavity Tuned, 
complete with VU39 4 volt rectifier, SP61, VR92, C.V. q, Magic 
Eye Tuner, Brand New in sealed boxes. 39/6 each 
Power Packs, Type $44!, B, input voltage 200/250, 50 cycles A.C. 
Outputs 300 volts 200 mA., L.T. 12 Volt 3 Amp., also separate 12 
volt | amp. supply operating built in Londex overload relay, 
with 5U4G valve. Supplied in grey mottied cabinet size I34in. x 
i x 6hin., 62/6 each 
ulti Way Switch Boxes, ex bomb release, fitted with 16 
le switches, ideal for model control, brand new and boxed, 
9/6 each. 
Swinging Chokes. Parmeko. {50 Mia. 4.2/20 Henry, size 
in, x Bin. x Bhim. 7/6 each 
Ex Am. Switch Boxes. Moulded Bakelite. Totally enclosed. 
3 Way 1/9 each, 5 Way 3/6 each 
F24 Camera Control Boxes. Type 35 No. 20, Brand new, 27/6 
each. 
A.C. Mains Transformers, Ex-Admiraity, input voltage 100/250 
A.C. at 50 cycles, Outputs 670 x 670 volt at 200 mA., 6.3 volt 
4amp., 5 vole 3amp. 49/6 each 
P.O. Aut tic Teleph Circuit Diallers, Type |, 25 
bank, Type 2, 50 bank, 12/6 each. These precision built units have 
hundreds of potential uses each one being fitted with clockwork 
control motor 
2 Volt Accumulators, Brand New. Capacity 3 Amp. Hours, 
size 7 x thin. x Ifin. 3/6 each 
R.1155 2 Speed Siow Motion Motor Drives. ‘A "’ type with 
double knobs, 4/- each 
Amplifier Cabinets, Ex-Well Known Manufacturer, sloping 
desk type, wel! constructed with ventilated cover, chassis drilled 
for 5,1/o holders, size I3in. x Yin. x Jin. Sprayed attractive yellow. 
15/6 each. 
R1IISS Receivers, used models, aerial tested, and in perfect 
working order, complete with vaives. £7/19/6 each 
A.C. Volemeters. BS! Grade, reading 0-300 volts at 50 cycles, 
34in. flush panel mounting, supplied complete with leads and 
case. 39/6 each 
Transmitter Units, Type 39. Covering V.H.F. frequencies, 
complete with A.C. mains 230 volt 50 cycle E.H.T. and L.T. supply, 
condition as new at £5/19/6 each 
Uniselector Switches. 4 Bank double wiper 32/6 each ; ditto 8 
Bank 45/- each 
Handsets. Standard P.O. telephone type 12/6 each. 
Ceramic Switches. 3 pole 4 way 4 bank, standard size wafer, 
10/6 each. 
American Rotary Transformers. |2 volts D.C. input. Output 
255 vole at 65 M/a. Size 44in. x 2hin. For Car Radio Operation. 
Also suitable for running Electric Shavers from your car supply, 
22/6 each. Brand new 
Muirhead Switches. Precision built. 8 pole 2 way. Key switch 
action, brand new, boxed, heavy contacts, 4/6 each. 
Ceramic Transmitter Switches. Wich extra heavy duty silver- 
plated contacts, 3 bank single pole 6 way, spacing between contacts 
lin. spacing between wafers | tin. and Sin., 9/6 each. 
Mains Isolation Transformers for industrial purposes. 230 vole 
A.C, 50 cycles input. Output 230 vole 50 cycle 1,000 watts, supplied 
complete in heavy duty metal case, size I3in. x 10fin. x Bin. 
Price £6/10,-. 
Smoothing Chokes. Heavy duty. 20 Henry 300 M/a., 2,000 voit 
insulation vest. Admiralty rating will pass 500 M/a., 17/é each. 
Mains Transformers, 230 volt Primary, Secondary 500 x 500 at 
170 M/a., 4 vole 4 amp. C.T. W.D. rating insulation test 3 000 volts 
Ample space for additional 6.3 winding if required, 22/6. 
H.R.O. 6 volt Vibrator Power Packs. Output 165 volt 80 M/a., 
6-3 vole at 3 amps., 6 x 5 rectifier. Choke condensers smoothed, 
complete in self-contained crackle cabinet size 7in. x 7jin. x 6in., 
battery leads with croc. clips supplied. Brand new, 29/6. 
Ceramic Switches. Standard spacing, 4 pole 3 way 3 bank 
Special price 6/6 each. Brand new and boxed. 
Smoothing Chokes. Ex-W.D. 15 Henries at 275 M/a. Ministry 
rating, resistance 125 ohms, 10/6 each 
Meter Switches. Standard Yaxley Wafer Type, 8 bank, single 
Sin 9 way, || way or [2 way Size 2hin. diameter, switch length 
din. plus spindte, 2hin. Price 7/6 each 
Mains Transformers, 0/230 to 250 volt 50 cycle input. 
ye Da 250 volts h/w 60 M/a., 6.3 volt 14 amps. Size 3in. x 2fin. x 
jie with fly leads, brand new, 6/6 each 
icroamp Meters. 0-|00 Microamps. 24in. Flush Panel Mounting 
scaled 0-|,500 yards. Brand new and boxed. 42/6 each 
Rotary Convertors. 24 volt D.C. input. Output 230 volt A.C. 
mains 50 cycle ac 100 watts 92/6 each, ditto 12 vole input, 102/6. 
Mains Transformers. input: voltages 200/250 at 50 cycle 
Output 350 x 350 volt 180 M/a. Le. Windings 6.3 volt, 5 amp., 
5 vole Jamo. Brand new. Ex-W.D. 29/6 each. 
Chokes. Heavy Duty Ex-W.D. 20 Henry 120 M/a, size Bin. x 
4in. x 2hin., 10/6 each 
ease print your name and address clearly, also include 
engl or carriage on ali items. 
ours of Business: 9 a.m.-6 p.m., excluding Thursday, | p.m. 
Open all day Saturday 


G. W. SMITH & CO., (RADIO) LTD. 
3-34 Liste Street, London, W.C.2 


Telephone : Gerrard 8204/9155 
Nearest Tube Stations : Piccadilly or Leicester Square. 


ApriL, 1954 


SPECIAL 
THIS MONTH! 


INDICATOR UNIT, TYPE 233. Complete with VCR97 O.R.T., 3-VR91 (EF5SO) 
3-V R65 (8P61), 3-V R54 (3-834), 2-V RO2 (KH ASO) valves resistors, .1 mfd. 2.5 K. con 
lensers ,pote,ete. Price 49/@ plus 5/- carr. In transit cases 
INDICATOR UNIT, TYPE 157. Has same line-up as INDICATOR ores 62, viz 
VCR97 C.R.T., mask and Mu screen, 16-8P61, 2-EB34, 4-EA50 valves, 15 potentio 
meters, resistors, condensers, Muirhead 8.M. dial,etc. BRAND NEW IN TRANSIT 
CASE. Price £3/7/6 Pius 7/6 carr 
BOMBSIGHT COMPUTER. MARK XIV. With 2 24 volt AC/DC motors, a 24 v 
repeater motor, gyro anit, dozens of gear wheeis and anarvids, etc. Ideal for model 
makers etc. Brand New in cases (the cases are worth at least 15/-). Price 97/6 each 
Pius 7/6 carriage 
MAINS TRAMSTOREED | ros THE Po RECEIVER or ee Ry 4-4 PACK. 
INPUT : 200-210-220-230-240-250 + UT : 200-0-200 v A. OR 250-0-250v 
150 mA Sv. 4.5amp.,5 v. 2 amp b+ bind se transformers are - a 4 new and we offer 
them at ihe very low price of 19/G each. Plus 2/6 carr 
MAINS TRANSFORMER sub-standarc ») In pe it 200-250 ¥. Output 250-0-250 v. 60 mA 
ip @., 6.3 v. (tapped 5 v.) I} a. Price 7/@, plus 1/- post 
144 MC/S TRANSMITTER (LESS VALVES). A compact TX unit (10pin 6in 
shir Covering 2 metre band. Valveline-up: 2-6C4'sat Push-pull V.F.0., 822 amp 
ene! 1 (or 829) final amp. variable inductance tuning al! stages. V.F.O. coils missing 
Can be used as TX, or driverforlarger TX, a snip at 2] /-each 
SANGAMO MOTOR UNITS. There are brand new pre-paid meter movements, with 
dozens of gears, and « Sangamo-Weston 200-250 v, A. 1) cycles motor (silent 
running Has numerous applications (clockmaking, ete.) Price 10/6 each. Piux« 
1/2 post 
AMPLIFIER UNIT, beled Ais7i Containing EP36 valve, 400Q Relay (4 makes 
breaks), 10,0000 Pot condensers, ete,,in black metal case 5in bin 
jin. Brand New at 7/6« h, plus 1/6 post 
R.7. UNITS. TYPE 24. The well-known unit used with the 1355 receiver for TV 
Complete with valves. Slightly sviled on outside. An absolute bargain at 14/6 each 
plus 2/- post and packing 
METERS. BRAND NEW AND BOXED 
1) mA., Moving Coll, 2)in. circular pane! mounting 
150 mA. (scaled .15A) Moving Coil, 2in. square panel mounting 
200 mA., Moving Coil, 24!n. circular pane! mounting 
$00 mA., Moving Coil, 2jin. circular panel mounting 
0-4 amp., Thermo-Couple, 2 circular pane! mounting 
0-15 ¥, A.C., Moving Lron, 2 circular pane! mounting 
)amp., Moving Coil, 2in. square panel mounting 
3.6 kV. Moving Coil, Sin. projection 
mM ¥ AS sin 
Yv. DA in 
Please add 1/- per meter for postage 
ROMAC VACUUM PUMP (rotary vane type) ideal where air pressure is required 
post 


viz, paint sprayers,etc. Brand new at 1§/-each. Plus 2 

COLLINS MIKE TRANSFORMERS. Ratio 41:1. Price 4/6 cach 

VALVES. EF50, §/- cach. VR65, BAS) at 2/6 each 

GERMANIUM CRYSTAL DIODES. ©.E.C wire ends, 2/-each; 18/- per dozen 
VIBRATORS. 4 pin 12 volt (ZA4878) made by Mallory (Type 650) also 4 pin 6 volt 
at 4/G each ; 48) ~ per dc 

VALVEHOLDERS. Ceramic B7G, with sereening can each ; 12/6 doz. Ceramic 
BOG (EP50) at Od. each ; 8/6 doz 

KARAMOT (LOADED ety 1-94 RODS, 2in Hin. long. 6/6 each, plus 3 
carr. fin. dia, x 20in. long, 4/6 doz. Plus 1/- carr 

194 LF. STRIP. The well-known I.F. Strip for TV conversior Complete with all 
valves, viz.: 6-VR65, | t02 (KAS LVR53. A few only available at 95/- cach 
plus 2/6 postage 

THROAT MIKES. (Magnetictype’. Complete with leads, 2/@ each, plus 6d. post 
CARBON MIKES INSETS (MARK IV), at 1 /G each. Power mike inserts (multi-carbon) 
ot 2/6 each 

HIGH INDUCTANCE R.F. CHOKE. Suitabie for use in RINGING CHOKE £.H.T. 
UNIT as described in “ W.W Dec. 1953 (page 603). This choke used with 807 vaive 
gives 4kV. 350 mA. Brand new at §/- post paid 


POLYTHENE RODS, jin. dia., 12in. long, 6/- doz 


TRANSLUCENT PROJECTION SCREENS («ize 15hin 12in As used in projection 
television and epidiascopes. Price 7/@ each. 


PLEASE WRITE NAME AND ADDRESS IN BLOCK LETTERS 


C. MARKS & CO., 


80 COMMERCIAL ST., NEWPORT, MON. 


Telephone: Newport 471! 


Also at 25 Wyndham Arcade, Cardiff 


All mail orders and enquiries to Newport branch please. 


APRIL, 


* UNITELEX PRIMA” PORTABLE TAPE 
RECORDER : We are appointed stockists for 
this recorder Features include ultra-modern 
design, giving exceptional lightness and 
without sacrifice of quality. Push- 
mechanical side, twin-track 
dual-speed (7}in. and 34in. per sec.), giving 
two hours playing on one reel of tape ; 
type miniature valves used; genuine 
respqnse separate bass and treble 
magic eye recording level indicator ; 
provision for use as straight playback amplifier 
from record players or changers ; 4-watts output 
tc ternal (Qin. elliptical high-flux speaker, with 
feeding two external speakers or 
Price, complete with filter cell micro- 
order, and with |,200fc. reel of 
coercivity tape, 57 guineas. H.P. terms 
ww gs oo posit, 12 monthly payments of €3/13/2. 
nd 24 amp for illustrated brochure 


control of 
heads 
ip to 
atest 
10 kes 


ontrols 


provision for 
amplifiers 
phor 
igt 


housed in rec 


GARLAND AMPLIFIER ACIl. Self-contained 
general-purpose amplifier, providing 3.5-watts 
output. All power supplies derived from mains 
t sformer, ensuring isolated chassis. Standard 
valves throughout. Volume and Tone Controls 

corporated Negative feedback loop. Price 
rT 12/6 plus 5/- carriage, etc. We ght 10Ib. 


THE LATEST LANE TAPE TABLE. in- 
corporating three heavy duty Lane motors; 
fast rewind and wind-on without tape handling ; 
automatic braking high impedance half-track 
heads ; hub locking device. Tape speed 7 in. 
per second. Price £17/10/-. Carriage 10/-. 


TRUVOX TAPE DECK MARK Ill. _ In- 
corporating high impedance mu-metal twin- 
track heads. Two-speed capstan, for tape speeds 
of 74 and 32 inches per second. Three heavy- 
duty motors allowing for fast forward and rewind 
facilities without tape handling. All controls 
operated by electrically and mechanically inter- 
locked push buttons Price €23/2/-. Send 

A.E. for full particulars. Plus 10/- carriage, etc. 
Delivery from stock. Send 24d. stamp for details 
of this and of suitable amplifier 


AERIAL AND OSCILLATOR COILS. 
medium and short waves 
4 coils 


For 
Price 5/- per set of 


GARLAND TAPE RECORDER OSCIL- 
LATOR UNITS. With valve, for use with 
high impedance heads only. Price 35/-. 


MAGNETIC RECORDING COMPANY 
PORTABLE TAPE RECORDER, single speed 
Ttin.), track magic eye recording level 
ndicator 3 watts output provision for mixing. 
Price complete 48 guineas. 


twin 


BELLING AND 
SOCKETS, 5-way 


LEE 
2/-; 7 way, 


PLUGS AND 
2/3 complete. 


JONES PLUGS 


1/9; 8 way 2/- cor 


AND SOCKETS. 


nplete 


6 way 


TAMSA TYPE 100 TAPE RECORDING 
HEADS. As used by the leading commercial 
tape recorder manufacturers Housed in 
chromium plated brass case on adjustable mount- 
ng. Record playback heads have j-thou. gaps 
and erase heads have 2.5 thou. gaps. These 
heads are of high impedance. Price 45/- each. 


VARLEY MAINS TRANSFORMERS. 
mary |0-0-200-220-240 volts. Secondary 300-0-300 
volts at 150 mA., 5 vole at 3 amps., 6.3 volte at 
4 amops., 6.3 volts at | amp. Open type construc- 
or Price 45/-, post 2/6 


Pri- 


WireELess WORLD 


BRENETTE MICROPHONES. Large sales 
of these popular microphones has enabled us to 
make substantial reductions in the prices. The 
following range is available: Type 9ND: Muici- 
directional ball-type, in biack and chrome, €2,2/-, 
post 2/-. Type 7D: Directional type, for instru- 
mental or vocal use; black and chrome, €3/15,-, 
post 2/6. Type NA: A wide-frequency-response 
microphone, in brown cast case with chrome grille, 
£5/S/-, post 2)}6. Type 13U: A highly sensitive 
studio microphone with outstanding frequency 
characteristics. Flexible mounting enables it to 
be used directionally or not as required. Black 
and chrome finish, £6/6/-, post 3/6 


TWO GANG TUNING CONDENSERS. 
0.0005 mfd., with fixing feet. Price 7/9 each 


THYRATRONS. Type NGT! (CVII4!), 4 vole 
heater Price 5/6 each. 


TOGGLE SWITCHES. Black bakelite 
1/- each, 9/- per doz. DP on-off 1/3 each, 
doz. Suitable for use on mains voltages 


ROTARY TOGGLE SWITCHES. 
bunching. Price 1/6 each. 


EXTENSION SPEAKER CABINETS, modern 
design in walnut. For 6$in. sveaker 19/6; for 
Bin. speaker 21/-. 


CV73 A HEAVY DUTY BEAM TETRODE 
for pulse operation, also used in stabiliser 
5/- each. 


MR COMPANY AMPLIFIER, only suitable 
for use with Lar.e, Motek or other high impedance 
desks, £15. 


MAGNETIC TAPE. Now available, the new 
Scotch Boy High Coercivity Tape MC2-Ill with 
higher output and signal-to-noise ratio. Price 
35.- per 1,200fc. reel. Still available: Scotch 
Boy MCI-lli: 1,200ft., 35/-; 600fc., 21/-; 300% 

12/3. Spare 7in. spools, 4,3. Ferrovoice, the new 
kraft-based medium coercivity tape: |,200ft 

22:6. Spare 7in. spools, 4/6. Magnetophone 
Tape: £2 per |,200ft. reel 

IGNITION SWITCHES. Low voltage 
current, in bakelite case. Price 9/- per doz 
S.W. TUNING CONDENSERS. (60 of 
with fixing feet. Price 2/3 each 

FLEX CONNECTORS. 2} x jin., for 
1/- complete. 

TRIMMERS. 50 + 50 pf, 100 100 pF, 100 

500 pF, 9d. each; 250 pF, 1,000 pF, 9d. each 
50 pF, 75 pF, airspaced pre-set, 1/3 each ; 75 pF 
air-spaced, 2in. spindle, 2;- each. 334 per cent 
discount in dozen lots 


sPco 
12/- per 


4 pole 


circuits 


high 


250 v 


No other Aerial needed within 30 miles of the 
transmitter with THE NEW jAYMAX 
TELEVISION MATCHING UNIT 
Price 12/6. 


AMPLION TESTMETER. /|0 ranges A.C. and 
D.C. up to 500 v. Resistance up to 200 ohms 
1/800 ohms per volt A.C. and D.C. Price £5/19/6. 


MAINS DROPPERS. Standard 0.2 and 0.3 amp 
Price 3/9 each. 


MAINS TRANSFORMERS. Ali a 
MTi. 250-0-250 v., 80 mA, 0-4-5 v 


MT2. 
MT3. 


19/6 each 
2A., 0-4-6.3 v 


2A., 0-4-6.3 v 


3A. 
350-0-350 v., 80 mA, 0-4-5 v. 
3A 


., tapped to give 3 v.,4v..5v.,6¥ 
v., v., IS v., 18 v., Ov 

30¥., all at 2 amp 

4%. "4 amp.; 10 v. ‘dane 

for battery charger 

Autc : 0-10-120- 200- 330. 250 v 


MT4. 20 v. 3 amp 


MTS at 100 watt 


ALL GOODS NEW AND UNUSED (except where otherwise stated). 


PLEASE ADD POST OR CARRIAGE ON ALL ITEMS. KINDLY PRINT NAME AND 
POST ORDERS TO OUR DEPTFORD ADDRESS 


ADDRESS. 


EARLY CLOSING THURSDAY, 


OPEN ALL DAY SATURDAY 


SHOP HOURS: Mon: Tues: Wed: and Sat: 9 a.m.—6 p.m. Thurs: 9 a.m.—I p.m, Fri: 9a.m.—T p.m 


GARLAND BROS. LTD. 


HOUSI 


DE TFORD BROADWAY, 5.E.8 
WISHAM, S.E.13 


TEL 
TEL 


TIDEWAY 4412/3 
LEE GREEN 4038 


(@) 


ROSMLid! 


MINIATURE LIGHT WEIGHT RELAYS. 
270 ohm, 18 v. Single pole on-off. Ex-American 
equipment. Price 2/9 each, 13/6 per half-dozen 


MICA “POINT ONES.” 
0.108435 0.5 per cent. Suitable for use on 
A.C. mains voltage. Special offer at 1/- each, 
9/- per doz. or £3 per 100 


Actual value 


TELEVISION MAGNIFYING LENSES. 6in 
clear, 19/6; 9in. clear or filter, «3 lin. clear 
or filter 70/-, Please state which and add 5/- 
for carriage and packing. 


W HANDA WIRE AND CABLE STRIPPERS, 
to take all size flexes and cables up to jin. diam 
with 3 alcernative heads and triple screw adjust- 
ment. These are brand new and boxed, and the 
original price was 15/- each. Our price 5/- each 
post paid 


AERIAL RODS. These popular rods, of tough 
steel, copper-plated, are I2in. long, and fit ingo 
each other to make any length. Many hundreds 
of thousands sold to TV aerial manufacturers and 
to the public. Price 3/6 per doz. or £1 per 100, 
post paid. £10 per box of |,800 carriage paid U.K. 


EHT CONDENSERS. .00! mfd., 5 kV. A.C 
Test, 1/6 each or 15/- per doz. .02 mfd., 5 kV, 
D.C. working, 1/6 each or 15/- per doz 
MINIATURE MUMETAL TRANS- 
FORMERS. Auto-wound, giving approx. 2/! 
ratio, tdeal rewind as head lift transformer, or 
lams can be used for recording heads, 2/6 each 
or I1/- per half-doz 


PYE | COAXIAL PLUGS AND SOCKETS 


I/+ per pair, complete 


4-WAY MOULDED PLUGS AND SOCKETS. 
2/6 per pair 


H.F. PENTODES. Type 6SH7, 6.3 v. 0.3 a 
heater, int, octal base, high slope. Special offer 
5/6 each, 27/- per half-dozen, £20 per 100 


ENGRAVING TOOL. For 200-240 v 
mains. Suitable for use on metals or 
Price 10/- each 


A.C 
plastics. 


SELECTION OF BOOKS 

Practical Radio for Beginners .. 

Wireless World Guide to Broadcasting 
Stations 

Television Servicing Manual 

High Fidelity Radio 

The Midget Radio Instructors Manual 

Radio and T.V. Pocket Book 

Tape and Wire Recording 

Mullard Vaive and Service Reference Manual 

Mullard Amateurs Guide to Valve Selection 

Osram Valve Manual, Part | 

Brimar Radio Valve and Teletube Manual 

Wireless World Radio Valve Data, 
edition 

Radio Valve Guide 

The Williamson 
edition 

Wireless 
Manual 

T.V. Fault Finding 

Television Faults 

Television Explained (Miller) 

Viewmaster Envelope (state transmitter for 
which required) 

Tele-King Envelope 

The Oscilloscope Book 

Magnetic Recording (Quartermaine) 

(Prices are post paid in all cases.) 


ird 


By W. J. May 


Amplifier Manual, lacest 


World High Quality Amplifier 


ween & Se ERK VPN ee SDP 
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CHARING CROSS (5.A) 
“iu, — LONDON BRIDGE 
” 


6 mins 
Bae NEW CROSS 


| DEPTFORD BRANCH 


©) LEWISHAM JN 
LEWISHAM BRANCH 
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COMMUNICATIONS RECEIVER RIISS. The famous ex- 
Bomber Command Receiver known the world over to be supreme 
in its class. Covers 5 wave ranges 18.5-7.5 Mc/s, 7.5-3.0 Mc/s, 
1,500-600 ke/s, 500-200 ke/s, 200- 45 ke/s, and is easily and simply 
adapted for normal mains use, full details being supplied. Aerial 
tested before despatch. These are IN EXCELLENT CONDITION 
IN MAKER'S ORIGINAL TRANSIT CASES, ONLY €11/19/6. 
A few of the RIISSN model can also be supplied. This is the 
latest version which covers the Trawler Bands, and in addition is 
fitted with ultra slow motion tuning. Used, but tested working 
before despatch. ONLY €17/19/6. 
A factory made Power Pack, Output Stage and Speaker, 
contained in a black crackled cabinet to match the receiver, can 
be supplied at ONLY €5/10/-. Operates receiver immediately. 
DEDUCT i0/- IF PURCHASING RECEIVER AND POWER 
PACK TOGETHER. 
Please add carriage costs of 10/6for receiver, and 5/-for power pack. 
100 MICROAMPS METERS. 2iin. circular flush mounting. 
Widely calibrated scale of 15 divisions marked “ yards "’ which 
can be rewritten to suit requirements. These movements are 
almost unobtainable to-day and being BRAND NEW IN MAKER'S 
CARTONS are a snip at ONLY 42/6. 
METERS. BRAND NEW, MOVING coiL, ee 
MOUNTING. | mA. 2hin. square, 15/- 
7/6; 100 mA. 2hin. round, 12/6; 
20 amp. 2in. round, 7/6; 40 amp. 2in. round, 7/6; 
thermocouple lin square. or round, $/-, or for 13/6 ; 
moving iron, car ty 
POWER UNIT Wee 3. Made for use with the R.1132A, this 
is a standard rack mounting job to match the receiver, and is for 
200/250 v. 50-cycle mains with outputs of 250 v. D.C. 100 mA., 
and 6.3 v. 4 amp. Fitted with H.T, current meter and voltmeter 
this is a first-class unit, and can be used for a variety of receivers. 
Used, but tested working before despatch. ONLY 90/- (carriage, 
etc., 5/-). Connecting Cable with Jones Plugs for receiver and 
power unit, 10/- 
AMPLIFIER AII35A. Complete with 3 valves, | each EL32 
EK32, EBC33. A handy little unit for conversion or breakdown. 
ONLY 17/6 (postage, etc., 2/6) 
TRII96 TRANSMITTER SECTION. 
valves. ONLY 12/6 (postage, etc., 2/6) 
OSMOR H.O. COIL PACK. The 3 wave superhet pack 
recommended for the TR1196 Receiver conversion, ONLY 48/-. 
1196 conversion data supplied with coil pack, or separately 1/-, 
ost paid 
KCS. CAYSTALS. Standard 2-pin mounting. Ex. new 
equipment and perfect. ONLY 15/- (postage, etc., |/-). 
189 RECEIVER UNIT. Contains | each valve, types EFSO, 
EASO, SP61, RL37 and 24 v. selector switch. ONLY 12/6. 
VACUUM PUMPS. For Handymen and Model Makers. Ex- 
R.A.F. Type B3-Mk. Ill, made by Romec. BRAND NEW IN 
MAKER'S CARTONS, ONLY 15/- (post 2/-) 
TRANSFORMERS. Manufactured to our specification and fully 
uaranteed. Upright mounting, fully shrouded, normal primaries 
25 v.-0-425 v. 250 mA., 6.3 v.44. 6.3 v.44. 5¥. 3a, 50/-. 
350 v.-0-350 v. 160 mA., 6.3 v.64 uae 42/6. 
350 v.-0-350 v. 150 mA., 6.3 v. 5 a., 
250 v.-0-250 v. 100 mA., 6.3 v. 6 a., 
Please add 2/- per transformer postage 
TRANSFORMERS, FILAMENT. 6.3 v » 76; 63%. 3a, 
10/6 (posta ~). 
TRANSFORMERS, EHT. Upright mounting 
EHT for VCR97 Tube 2,500 v. 5 mA, 2 v. -0-2 v. I.1 
2a., 37/6. 
EHT 5,500 v. 5 mA., 2v. la. 
EHT 7,000 v. 5 mA., 2 v. | a. 
EHT 7,000 v. 5 mA., 4 v. | a., ‘ 82/6. 
Please add 2/- per transformer postag 
TRANSFORMERS, EX-W.D. AND ADMIRALTY, built to 
more than 50 per cent. safety factor with normal A.C. mains 
primaries. All brand new and unused, 330-0-330 v. 100 mA., 
4v. 3a. 22/6. 
€.H.T., 1,400 v 
1.5 amp., 21/-. 
L.T. 6.3 v. 7.7 amp., 4.2 v. 2.5 amp., 4 v 
L.T. 4 v. 20 amp. C.T., 30/-. 
Please add 2/6 per transformer postage 
ae ag ag ele OCTAL PLUG. 
holder, 2/- (post 
GANGED POTENTIOMETERS, 
| meg., 7/6 ea 
CERAMIC 1-WAY 3-BANK SWITCHES, 7/6 each 
P.M. SPEAKERS. 6jin. ROLA with transformer, 17/6, 10in 
LECTRONA with transformer, 27/6. \i2in. GOODMANS, less 
transformer, |5 ohms speech coil, 99/6. ALL SPEAKERS BRAND 
NEW IN MAKER‘S CARTONS. Postage 2/- each please. 
AMERICAN !2 v. DYNAMOTORS. Oucput 255 v. 60 mA. 
ONLY 22/6. 
C.R. TUBE VCR9I7. Tested full screen. 
MAKER'S CRATES. ONLY 42/6. 
METAL RECTIFIERS. Selenium full wave bridge 6 or !2 volts ; 
t amp., 7/6; 2amp., 11/3; 3 amp., 12/6; 4 amp., 15/-. 


be 30 amp. 


In perfect condition, less 


a., 2 v..0-2 v 


2 mA,, 520 v. 10 mA,, 300 v. 10 mA,, 2 v. 


| amp., 19/6. 


Fits into 1.0. valve- 


Double SOK and double 


BRAND NEW IN 


Cash with order please, and print name and address 
clearly. Amounts given for carriage refer to inland only. 


U.E.1. CORPORATION 


Radio Corner, 138, Gray's Inn Road, London, W.C.!. 
Phone: TERMINUS 7937. 


(Open until | p.m. Saturdays. We are2 min. from High Holborn 
(Chancery Lane Station) and 5 min. by bus from King's Cross.) 


WIRELESS WoRLD 


| 


APRIL, 1954 


RADIO TRADERS LTD. 


23 WARDOUR ST., LONDON, W.!I. 
Phone No. GERrard 3977/8 
MILLIAMP METERS, 0-500, 0-300, 0-30, 2tin 


panel mounting 


Grams: 
round, flush 


CONDENSERS 

16 x 8 Mfd. Metal Cans Electroyitic, 350 v. 1/6 each 
32 Mid. Metal Cans Electrolytic, 350 v. 16 each 
32 x 8 Mid. Metal Cans Electrolytic, 275 v. 1/9 each 
64 Mid. Metal Can Electrolytic, 350 v. 2/6 each 
2 Mfd. 150 v. Tubular Paper (aluminium tubes). 1/6 each . 
8 Mid. 450 v. Electrolytic. 1/9 each 
16 Mfd., 350 v., Electrolytic. 2/- each 
24 Mid., 350 v., Electrolytic. 2/3 each 
32 Mid. 450 v. Electrolytic. 2/6 each 
8 x 16 Mfd., 350 v. 16 each 
Condenser clips for above 
100 Mfd. 50 v. Metal Cans 
12 Mfd. 50 v. Tubular Paper (aluminium tubes). I/- each 
100 Mid. 6 v. Tubular Paper (alumirium tubes). t/- each 
00005 Tubular Miniature 4/— per doz. .02, 500 v. 4/- per doz. 
4-per doz. .05, 350 v. 4’- per doz. .005, 200 v.4'- per doz. 
MIDGET MICA CONDENSERS: .000!, 
200 Assorted Moulded Micas. Popular Values 
200 Assorted Silver Micas. Popular Values 
200 Assorted Carbon Resistors 
CARBON a 

5 watt 9- 
HIGH STABILITY ee 
Tolerance 1% 
+ watt ° ta. 
4 watt 9d. each 
| watt each 
8-40 MEG 2 watt 2 6 each 
WW AND VITREOUS RESISTORS. 

10 watt, 2/6; 15 watt, 3-; 2 
ww v CONTROLS. COLVERN ‘and B-NSF. 5K PRESET and 

other values, 2-3 watt, 2/- each. 10K Isolated Spindle 

500 ohms, IK, 20K, 25K, 50K, with spindle anaineatin tt 
V CONTROLS WITH SWITCH: most values, B-NSF... 
V CONTROLS: Less Switch, Presetand Spindle. MOST VALUES 
TWIN MIDGET GANGS, .0005, with trimmers, PERSPEX 


£ wate 2/6; 4 watt 3/-; | watt 4/-; 


each 


COVER 
4-WAY PUSH BUTTON UNITS. 
PUSH BUTTON KNOBS . 
TAG STRIPS: 3-way, 2/- doz; 4-way, 2/6 doz.; 
7-way 4/- doz.; 28-way 10/- doz 
ASSORTED PILOT LAMP HOLDERS 
FUSES i}in. Most values from 750 mA. to 10 amp. 
POINTER KNOBS. Small black, with line, tin. hole 
STANDARD ROUND KNOBS: Small, tin. hole, 6/-; 
Large, tin. hole, 7/6; with spring clip, tin. hole 
CLIX WANDER PLUGS, Type MP2. Red, black, blue 
PHILIPS TRIMMER TOOLS. | - each 
BELLING & LEE. P/M FUSE HOLDERS, Type L356 
WEARITE COILS: Types PA4, PO4, PAS, POS. 1/3 each 
VALVE HOLDERS: Moulded. B9A, 76; 
EFSO, 6-; ENGLISH OCTAL, 3- per doz 
CANS for B9A, B7G, 6- doz.; PAXOLIN—B7G, 
MAZDA 4-pin UX 
BELLING & LEE. PLUGS AND SOCKETS. 
BRAND NEW 5-pin, Chassis and Cable, 7-pin aie 
BULGIN. P.73, Plug and Socket, 2/9 each; P74, Plug and 
Socket, 2/6 ; P200, Plug and Socket, 2/- ; Rotary Switches, 
§.255, 2/- ; Dolly Switches, $.267, 2/-; cany Switches, $.259, 
1/6; Standard Switches, Ex-Gove  On- -off 
POST OFFICE LAMP JACKS, Neo. |0 
Lamp Covers for same 
L.F. CHOKES. 300 w., 60 mA. CHS5 
OUTPUT TRANSFORMERS. Multi Ratio, 5/- ; Pentode 


1/6 each 


5-way, 3/- doz.; 


Ex-Govt. 


1/- each 


or Power ‘ 
VALVE SCREEN CANS for Standard Valves. 1t/- each 
DRUM DRIVES. 4}in 
WESTECTORS. WxXé6, WXi2. WI, 
ARCOLECTRIC (Whitney Lamps). 


WI2, W4. I/- each 
Red, green, clear. 1/6 


each peeve veee 
SIGNAL LAMP HOLDERS P/M, complete with adjusting 

lamp holders. 1/9 each suai 
AIR SPACE TRIMMERS. Preset and spindle types, 5PL, 

pee 4 ISPF, 20PF, 25PF, SOPF, 7SPF, 15/- ; 1OOPF Preset. 1/6 


JONES PLUG AND SOCKETS. 4-pin, 26; é-pin, 3-; 
8-pin, 36 ; 10-pin, 4- ; 12-pin 
NUTS. 8BA, 3/-; 6BA 2/6; 4BA, ‘y-; 2BA 
SOLDER TAGS 1 6 gross SHAKEPROOF WASHERS.. 
WASHERS, 2, 4 and 6BA 
SHAKEPROOF SOLDER TAGS, 4BA and 6BA, 2/- ; 2BA.. 
PAXOLIN SHEET, 36in. x 4hin. x sin 
REDUCED PRICES FOR GROSS LOTS 
ALL CINCH COMPONENTS IN STOCK 
CASH WITH ORDER OR C.0.D. 


(Coventry Street end) 
“* Radiotrade”’ 


10/6 each 
Per fer 


1/- each. 25 Mid. 50 v. Tubular Cardboard 


, 106 
001, 350 v 


0002, .0003, .0004,.0005 4/- 

, a2 10 0 
. 4210 0 
+, 4 and | watt. Good selection £1 10 ® 
2 watt 6/- 


COPPER SQUARE MESH 
litin. x Bin. 2,-each 
GERMANIUM “CRYSTAL 
DES a 


1/6 pair 


16 cach 
9/- doz 


46 each 
106 doz 
1/+ each 
9/- doz 
1S/- 

18 - 


P, — pair 
- gross 


ALL ORDERS DEPT. w.1 
ALL ORDERS FOR LESS THAN £2 ADD POSTAGE 


Trade Counter open 9.30 to 5.30 Mondays to Fridays. 


Callers Welcomed. 


WHOLESALE, MANUFACTURERS’ AND EXPORT 


ENQUIRIES INVITED. 
% SEND FOR LISTS x 


ee eevee vewevwevweweewevevwevwevewee 


WIRELESS WORLD 


LOUDSPEAKER UNITS BULLDOG CHARGER CLIPS 
Plessey Round Type, for tin. long, @@. each 
quare ty; et mouneep BAKELITE CASE CON- 
ape ek .cticks be ENSERS. 

; 001 mfd. 4 Ky l- 
jin. Unite by Blac 01 mfd, 4 Kv 16 

Truvox 6jin. Wafer Speaker 25 mfd, 800 y 1 

only ljin. deep i mfd. 1,000 ¥ l 


CATALOGUE %uery Merete SCREENED MICROPHONE CABLE, 
MICROPHO 


with outer 
18 A MUST FOR EVERY CONSTRUC- Rola/Celestion, 10in 
2 uvo NS 
TOR. SEND FOR YOURS TO-DAY =. 3 wox BX1II Light nance J BUS. 9-0858 compa ER, 
Extensi m Loudspeaker in cover, 8/3 ea 
SPECIAL PURPOSE VALVES ‘ ed Bakelite case, suit- 
or bedrooms or kitch DIAL BULBS 
enettes M.E.8. Types. 
Vlessey Mains Energised 6jin 6.3v..104A 
Unit, 1,500 Field 6.3 ¥..3 A 
M.B.C.T. Types 
SOLDERING IRONS éy A 
4 Solon oval bit type, 19/- each “ A 
5 Solon pencil bit type, 19/- « 
30 AMP. ROTARY SWITCH 
GOLDRING PICKUP HEADS position, complete with kr 
Pickup head Type No. 112 each 
omplete with lead Price 


“470 . . ay , UDSPEAKE ABINET 
FOR BUILDING-—-T.R.F. OR SUPERHET, Typ tA. Buy LO ef st and Sin ER CA Polished Lake 
THIS is THE - : - wh ~~ 8 = , . Av Syee Cabinet 18/0 on juarter of to-day's prices 
Mos T ty serge ge 
5 but ho = eK ’ REPAIR YOUR OWN 

os Ratio 1/1.25 living 2 
CABINET ON tube heater, Capacit LOUDSPEAKERS 
- 7 windings 16 pF. Secor me . eres Speaker Cone replacements available a> tollows 
SALE TODAY. - . 6 pF. Suitable for High 1 CA5SRZ Sin ele 6Z types, and other midgets with 
Receivers lin. pole p each 
CAGP 6)in Philco R & A each 
CAGRZ 6jin. Rola 6Z each 
CA8P, Phileo R & A each 


Transformer with mair ' t and 

universal output 1 ' r 

with all ©.R. 1 ' “ CE R 32A 
y ite, Bo et 1-B t rut Con EK32: 4 EF39; GHG; 335: 
0,2 6 7 0, 1 rice tains 


BURGESS MICRO SWITCH HALF WAVE MA PENCIL 99% ; 3 8P61 ; P61 in good condition. Fitted with 
26 a. —y a tuning meter. Slow motion drive calibrated 


O.P.4. Dual purpose . 
VARNISHED COTTON SLEEVING ante digg <b * diel complete with cireult ; 
M.M..1/6 com uit diagram 49 


PSUS 09 9-400 tn Puskerull. each. Carriage and packing 7/6. 
ary 15 ohme, 23/6 « 


DODwen 


INDICATOR UNIT, 63 


TUNGAR RECTIFIERS 


Cat. No. 189048, 6 a AMERICAN LIGHTWEIGHT HEAD- 

6OmA ’ PHONES. By Trimm Radio Mfg. Co., 

120 oma ch AMERICAN CONDENSERS Chicnae, USA. (260 0 each ear bless 

Us) (Om r ”) 0 mid i ; 

. ; ‘ _  RM4 250 250mA Senumah, 1000's... id 13/9 pair 

E ; “REELS. COPPER WIRE ON standar x artridge uses ‘ame 05 mfd.500¥. All 9- » doz IRON LEADS suitable for all modern types 

; amp amp., 2 amp.and 34 f fl 

V ‘ ‘ oat MIDGET CAN CONDENSERS os ata standard iength, bonded ends 

Toggle Switeh DPDT, Q/- ea 


Toggle Switch DPST, 23 ea oa) 11 6m CLEM TRAVELLING IRONS. Suitable 
i Speaker Vol. Control ea.; % a. BK 3/-e for all voltages 100/250 volts A.C./D.C 
mv. 2 ‘ Supplied with flexible lead and bayonet cap 
adaptor. Ready for use Price 21/+ each. an 
deal present 


WIRE END TYPE CONDENSERS PORTABLE RECORDING CASES. 
nen 5 mid. 25 v., 1/4ea fd Rexine covered. (Ready for carrying |Sin. x 
4/6 t 9 ea.; 50 mfd 1 ‘ Phin. x 13in.). Internal dimensions, I4in. long 
: , mf ’ Iltin. deep, S4in. frone height, Bhin. rear 
WIRE WOUND CONTROLS , , dens fd. 500 ; wn) 8/3 « height. Weight 82ib. Price 13/6 each. Postage 
WELL KNOWN MAKES Vivir " ach % mid. 500 v.,4 ‘ 
‘ and Packing 2/- 


STANDARD CAN CONDENSERS BATTERY CHARGER TRANSFORMERS. 
Transformer, 60 t« d aa 7 “ 6-12 volts, 2 amps., 10/6 each 

tatic each ’ -€ 
ioeeiive Meelis: déceue 28 mid. 350 ¥., 8/9 « RECTAFORMA BATTERY CHARGER. 
‘ WHANDA wire and cable stripper Mb 4/6 #2 mf 12 and 6 velts 4 amps. Complete with fuse 
CONTROLS WITH DOUBLE POLE Retail price 15/- es Our price rg es @ a ty and meter Changeover switch from 6 to 
SWITCH 5 /- each 12 volts, in an attractive grey crackle cabinet 
{ ee Q t Switeh, 1/- each mains lead and output leads and two battery 
Z et 0 kQ Diodes, wire ends, 1/8 eact bulldog clips, 84/- each, carriage 2/6 

49 6 m 0 v. Can type, 2/9 
EX-GOV. CONTROLS—ALL CARBON iisiige Rectifiers 12 ¥.3A.,18/Q ea. VORO7 6)in. CATHODE RAY TUBE 
end Reitish screened valve Complete with cose and screen, £9/9 HAND MICROPHONE BY “REGENT,” 
ape, 9g each ear Packing and post 

standard Iron Elements, 450 watts “Seen complete with screened lead and plug—Crystal 


aly onmage Primary insert, nicke! chrome plated head listed at 
H.M.V, Elements, 3/+ each econ A) ADB 

1/2 Hydrometers, brand new, in woode ¢ peo B 2gns. Our price, %1/- each. 

vol UME CONTROLS — SINGLE POL? see, 7/6 oa . 

SWITCE : FILAMENT TRANGFORMERS ENGRAVED KNOB3 


210 kQ Input rim : ». for pir pindle available Cream « 
‘ amp 


Resistors suitable 
2 Bi- each 
MOULDED MICA CONDENSERS om oe Tees Sashes 


> 


‘coo 


<Q ampe 
39 ; amps 


STANDARD CONTROLS LESS amie 

SWITCH « 1} amps 

« i} aror 
amps 


mee 
DADOON-~1e 


oO.D Postage to be added 
ip to le 1/- up to 20 1/6 up to 
ORDER ONLY 


ALPHA RADIO SUPPL RM onocnine 


PLEASE QUOTE 
5/6 VINCES CHAMBERS, VICTORIA SQUARE, LEEDS 1. [iaNNNReREES 
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RECEIVERS - TEST EQUIPMENT 


Britain’s most comprehensive Suppliers of Electronic Equipment for ‘Hams’ 


All readers are cordially invited to call and inspect our stocks 


AMPLIFIERS - RECORDERS - SOUND EQUIPMENT 


The lacest Webster Tape Recorder in case (1953), £75. TRIXETTE 3-speed 
player as NEW £25. Microphones. Lustraphone, STC, Ronnette, Tannoy, 
etc. Rogers Amplifiers, £20. Disc cutting gear MSS, BSR, Loudspeakers 
in stock. Goodmans, Wharfedale, Vitavox, etc. Grundig Tape Recorder, 
twin speed, as new £65. Webster Chicago wire recording deck, new £16. 


BRITISH TEST EQUIPMENT 


AVO Model 7 as NEW, £15. Model 40, £12. AC/DC minor, £615 - 
Rolier panel valve testers, £12. Electronic test meter by AVO, £30 
Wide range signal generator, £22. AVO valve characteristic meter, £50 
AVO signal generator £9. Taylor 65C signal generator, £13. 90A 
test meter, £10. 260A TY Wobbulator, as NEW £30. Evershed Wee 
Meggers 500 v., £14. Bridge type and others in stock. Marconi : Signal 
generator types TFI44G, TF517, TF390/G. Marconi valve voltmeters 
type 867, £25. Output meters. Marconi BFO type LOBOOA, etc. Cossor 

iouble Beam oscilloscopes, type 3339, 339 from £35. Evershed Wee 
Meggers 500 volc, £13. Bridge types in stock. Simmonds ‘Q’ meter £75. 


TRANSMITTERS 


British No. 12 transmitter £25. Hallicrafters type HT!7 transmitter, £30. 
ELMAC transmitter 50 w. Phone or CW. VFO or crystal control, 75, 
20, 11, 10 bands. Dual scale meter, less power supply mobile or fixed. 
G50. Latest Job. £55 NEW. Hallicrafters HTI7's, €25. 


RECEIVERS 


All receivers are in good working order and condition unless stated 
HALLICRAFTERS SX28, 550 kc/s-42 Mc/s., £45. SX24, 550-42 Mc's., £28. 
S20R, 550-42 Mc's, £25. S20, £20. SX42 540 kc’s-108 Mc/s. $29, AC/DC 


WireLess Worip 


AMPLIFIERS - RECORDERS, ETC. 


and Industry. 
portable, battery 550-32 Mc’s., £25. $38 AC/DC 110-250 v. 550-30 Mc’s., 
£25. Also in stock $27, 30 Mc’s.-150 Mc’s., S27CA, 150-230 Mc/s., HTIIA 
Marine 12 v. radiotelephones. HRO receivers junior and senior types 
with all coils and power supplies from £27, complete. Nationzl NC44, 
NRIOO, NCB8IX, NC200. Marconi CRIO0, 60 kc’s-30 Mc’s., £32. RME 
69, £35. Eddystone receivers : Types 640, £22/10/- ; 740, £35; 750, £50; 
680, £65 ; 670, £35 ; 504, £25. RCA receivers, AR88D and LF from £55. 
Set of three dials for mode! D, £1/10)-. 

MANUALS for the fcllowing receivers : AR88D-LF, AR77E, Marconi 
CRIO0, $20, $20R, B2 Transmicter/Receiver, H.R.O.s. Photostatic copies 
of originals £1/7 6. 

Also in stock, Receivers by many other makers 
B2 Transmitter/Receiver, £20. 


U.S.A. MICROWAVE TEST GEAR 


No technical manuals for sale. Please write for prices. 

TS3. S band power frequency meter. TS10. APNI Test set. TS13. AP 
X band signal generator. TSI4. S band signal generator. TS34. Radar 
Syncroscope. T$36. X band power meter TS69. 300-100 Mc's. fre- 
quency meter, T$127. 300-700 Mc/s frequency meter. T$226. 300-|,000 
Mc's. power meter. BC221. Frequency meter (Bendix). 8C1277. 
S band signal generator. TS45/AP. 3 cm. signal generator. 1-222A. 
8-15 Mc's. 150-230 Mc's. signal generator 1E-19. signal generator 
TS89. Pulse voltage divider. TS47. 40-500 Mc/s. signal generator 
TS174. 20-250 Mc/s. FERRIS. 22A signal generator, Dumont scope, 
type 224A. GENERAL RADIO 8048. 30-300 Mc's. signal generator 
CS60. ABW 3cm Wave and Output meter 


RECEIVERS - KLYSTRONS - MAGNETRONS 
American Receivers. AFR4 and tuning units. 30-1,000 Mc/s., APRS 
1,000-6,000 Mc's. Klystrons 723/AB, 707A, 7078, CVi29. Magnetrons 
725A, 2332, 2K33, 2K25, TR cells 1824, and many other items of 
equipment covering HF, VHF, UHF and centimetric bands. 


MCRI receivers, £8. 


% OUR ONLY ADDRESS |S WE ARE ALWAYS PREPARED TO PURCHASE EQUIPMENT SIMILAR TO THE RANGE NOW OFFERED 


UNIVERSAL ELECTRONICS 


*27 LISLE STREET, LEICESTER SQ., 


Shop hours, 9.30 a.m. to 6 p.m. 


Write, Call or Telephone 
GERrard 8410 (Day) 
MEAdway 3145 (Night) 


LONDON, W.C.2 
Thursday 9.30 a.m. to | p.m. 


This Month's 
Bargains 


ome ncn 
TRIPLETT 400 Micro Amp. Basic Meter Unit, sealed for 8 ranges. 
New, boxed 32/6, post free 


GERMANIUM DIODES, 8.T.H 
METERS. 2jhin. Flush mounting M.C. 100 mA., 


G2AK 


2/-; G.E.C., 2/6. 

12/6 each ; 2in. Flush 

S/- ; hin. chermo, 0-2 a., 7/6 ; 
Ztin., 7/6 each. 0-9 a. Hot 


Square 5 mA., 10/- ; 4 amp. thermo 
2gin. Zin. Flush 0-15 a. thermo 
wire, 5/-. 

TEST METER. 7 ranges as follows : |.5v.3v. 150 v.6 mA., 60 mA. 
5,000 ohms, 25,000 ohms 2})'n. Dia. scale M.C. meter. Rotary 
selector switch. Black bakelice case, 6 x 4) x 44, fitted with removable 
lid, also provision for internal batts ranges can be easily extended 
Bargain Price 30/- plus |/6 post 


Pro; 


ORO BOB D DD DDE PDD LBB A DBA A AD 
SPECIAL OFFER, AR88 SPARES. Cabinets complete with ) 
base, feet and side strips, €4/15'- each. Pkg. and Carr. 5/- Set 
of 14 valvesfor “D'or” LF’ model receivers €5/10/-. Panel 
escutcheons 22/6 each. “ D”’ ctype |.F.S., 12/6 each Matching 
Speakers by R.C.A., ficced rubber feet and 6ft, lead, 65/-. 2 

th a i i a ee a ee a 

DEAF AID CRYSTAL MIKE UNITS 12/6 each, post 9d 
CRYSTAL HAND MICROPHONES Complete with lead and 
plug. High Quality, very sensitive chrome finish. List price 2 gns. 
Our price 25/-, few only 
COAXIAL CABLE. Air spaced 150 ohm (normal price 3/1! per 
foot) 20 yd. coils only. £1 per coil, post free. 
SPECIAL TRANSFORMER OFFER. PRI. 115,210,240 v. SEC., 
260/260 v. 100 mA., 6.3 v. 3 a, 6.3 v. | a. (for 6X5 Rec.) Universal 
Mounting. Limited Quantity 17/6 each, post free 
SPECIAL VALVE OFFER. 866A, 17/6 each, or 30/- pair. 807's, 
O/-eachor I7/épr 931A 45/-. 832,35/-. 8298, B0/-. 813, £5 
NOISE LIMITERS. Plug-in ctype, no re-wiring required. 3 posi- 
tions, Brand new in cartons. 15/- each, post I/-. 
Carriage paid on all orders over £1 except where stated 

include small amount for orders under £ 


Please 


Please print your name and address. 


CHAS. H. YOUNG, G2AK 
Mail orders co 102 HOLLOWAY HEAD, BIRMINGHAM |! 
"Phone : MIDLAND 3254 


110 DALE END, BIRMINGHAM, 4 
‘Phone ; CENTRAL 1635 


All callers to 


ApriL, 1954 


BRITISH SURPLUS STOCK IN BELGIUM 
8 Telephone Switchboards 200 LINES with spares. 
8 F. & F. Telephone Switchboards, 750 Telephone 
Sets Mk. V. Telephone Relays, etc. 

Lot of spares for W/S.19. 

Lot of spares and valves for BC.640 (original packing). 
Lot of spares and complete sets of valves for R.C.A. 
Transmitters (original packing). 

20 complete kits of AN/TPX3 RADAR spares and 
valves, etc. 

STOCK OF VALVES: AR 8—ARP 12—ATR 4— 
C V 6—EF 50—6 B 8—6 Hé—6 K 7—4 K 8G—6 R 7. 
EXCELLENT CONDITION OR NEW 
ANY SERIOUS ORDER CAN BE CONSIDERED 
Mail only to: “ATELIERS HANSET”’ s.p.r.1. 

39. rue Thomas Vincotte, BRUSSELS, 4, Beigium. 


* 
APN-9, TS-67, R- 
ARC-1, 


WILL 
BUY 
any @.8. 


surplus 


89B/ARN-S5, 
ARC-3, ART-13, 
BC-221, BC-348, SCR-522, 
MN-S53, MN-6l, RA-1, 
MN-31, MI-32, ARN-7, Head- 
sets, Mikes, Cannon Amphehol 
plugs, 274-N, ARC-5, Dyna- 
motors, Test sets, “TS-” or 
“1-” prefixes 
State condition and Best Price 
Aircraft Radio 
Industries, Inc, 
85 St. John Street, New Haven, 
Cables: Arico. Conn., U.S.A. 


radio 
parts, 
equipment 


APRIL, 1954 


PERSONAL SHOPPERS ALWAYS 


RADIO 


MONEY BACK GUARANTEE 
PROMPT DESPATCH 


QUALITY GOODS 
Telephones : 


WELCOMED 


LRAVEUDINY S 


42-TOTTENHAM COURT ROAD, 


LANGHAM 1151/2 


WireLess Wori_p 


CONSULT BARTON'S FIRST 


LONDON -: W.1. 


PERSONAL SHOPPERS ALWAYS 


ai wali) 


LIMITED 


Open 9-6 Weekdays, 
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TELEVISION 


TERMS OF BUSINESS : Cash with 
rder (or C.O.D, Post items only) 
sll orders for emall items totalling 
over £2 post free unless otherwise 

stated 


9-1 Sats. 


SENSATIONAL PRICE REDUCTION FOR RADIO CONSTRUCTORS! 


peaker 
volt, to 


can supply all the parts (including valves 


iin. moving 


cabinet, chassis, and everything down to the 
enable YOU to 


build a professional 


The chassis is punched and drilled ready to 


mponents 


*; either ivory 


n walnut 


There is a « 
cabinets 12in. long Sin 
or brown bakelite, or woo 
ymmplete and easy-to-follow point-t« 


hoice of any of three 
wide by 6in. high, as 
jen, finished 
point 


and circuit wiring diagrams supplied 


OSs. | T.R.F, RECEIVER 
tal rectifier T.R.F. receiver with a 

6K7 (HF), 637 (Det) and 6V6 

nated and when assembled the 

sppearance Or 
g Wave bands 


ttractive 


verage 
Operates on 200, 
cM 


~ £5-10-0 


T.R.F. RECEIVER We can 


MODEL 2. SUPERHET RECEIVER 


This is a powerful midget 4 valve plus mete 
het Receiver with a vaiveline-up asfollow 
6V6. The dia! is illuminated and « 
Wave bands between 
bands between 1-540 metres, and the | 
between 1,000 Ope rate 
AC mains 

19-6 

- 2 
. 


Plus 2/6 Packing, 
Carriage and insur. 


1,000 metres 


1 fF 


supply this Receiver ready built at £6/15/6 piu 


ALL COMPONENTS SUPPLIED ARE GUARANTEED FOR ONE YEAR 


ly suggest to those interested in building this receiver that they send for OU R Inatr 
hen judge for THEMSELVES how comprehensive this Bookiet is 


d Parte List, for either of the above, 
dase NEW within 7 days 


eturn 


CONSTRUCTOR’ S PARCEL 
' ’ s to help you construct the 
st radio enthusiasts have 
ach as condensers, resistors, 
For those people 
of the main com- 
o their own cireuit 
Bakelite) in Ivory or 
s above), 17/6, plus p. & c. 2/6 
s T.R.F., 3/9. Dial front piate, 
t ation names, 1/6. Drum, 1/6. 
. 44. Spring, 34. 
’. coils, 180-560, and 
»ve items may be pur- 
mplete parce! at 9]/-, plus 


i watt 
AMPL iF FE R KIT 


ifier for use with Gramo 


to the 
chassis, and compre- 
diagram. Chassis 


last 


ng cireuit 


ALL COMPONENTS SUPPLIED ARE 
GUARANTEED FOR ONE YEAR 


Plus 2/6 PACKING 
CARRIAGE & INSUR. 


ed is for use with a loud 
would suggest that 
wnplifier justifies the use 

Speakers which can be 


; 9in., 67/-; Win., 73/6. 


and we 


able separately 
y-bullt we can 
carr., ine 


ACCUM ULATORS—BRAND NEW! 


Made by famous manufacturer 
6 in. high 
post/pkg 


from base to top of 


separately at 1 This 1 
Model No 


available 
When ordering please state 


SPECIAL ANNOUNCEMENT 


Our NEW GRAMOPHONE RE- 
CORD Dept. is now open for both 
personal and mail order shoppers. 
Your order for records will receive 
the careful attention and prompt 
despatch for which we are noted. 
When ordering please state record 
numbers. 

TERMS OF BUSINESS : 
Cash with order. Under £1 please 
add \/6 pkg. and post. Over £1 
post free. 


BATTERY CHARGER KIT 
Incorporates metal rectifier Transformer 
for A.C. mains 200/250 volta. Charges either 1°, ¢ 
accumulator at 1 amp. Complete with cir t 

Price 22/6, plus 1/6 post and packing 


CHARGER TRANSFORMERS 
Primaries tapped 200/250 
MTSB. To charge 1‘ 
To charge 12, 
Plus 1/6 post and packing 


ETAL RECTIFIERS 
1 amp (Bridge Type), 7/6; v. 2 amy 
3amp.,12/- ; 12 v. damp Bi 

Suitable for use with the above transformers 


_ METAL RECTIFIERS 


60 mA 


Type MTS. 


ue WAVE) 
11/3; 


v 
5 v. 100 mA 
vy. 125 mA 


250 v. 250 mA 
PENCIL, RECTIFIERS 
c ‘s 5 ke 
METAL RECTIFIERS—BRAND NEW | 
May be used in series or voltage doubling t . 
required voltage, 300 v. 75 mA., 7/1] A 
40 mA., 4/9. Plus 6d. post/pkg 
MAINS NOISE SUPPRESSOR ry 
Consisting of 2 specially designed chokes and . 
Eatremely effective, cuts out al) maine noise Can be 
assembled in existing receiver or sepasatel y as desired 
Complete with circuit diagram, 4/1], plus 1/- P.C 


COPPERED STEEL 
ANTENNA ROD 
SECTIONS 
\an Steel coppered 
l rods measuring !2in 
long tin. O.D. PRICE 
1/9 per dozen, plus 9d 
post; §8/- per gross, 

plus 3/6 post 


= 


ETE | 


The increasing popularity of our 


T.KR.F. RECEIVER 
* t. . 4 4 4 


and the tremendous demand for the 
component parts to build it, have 
enabled us to purchase the com- 
ponents in larger quantities than 
ever before. Due to this bulk 
buying we have bought at keener 
prices. Therefore, in accord. 
ance with our advertised licy 
of a ‘‘ New Deal for Mail Order 
Shoppers,”’ and as evidence that 
we are determined to maintain 
the reputation we have gained 
for fair and honest trading, we 
are passing this advantage on to 
our customers. 

All the parts to build the receiver 
illustrated can now be supplied 


£5-10-0 


Plus 2/6 Carr & Ins. 


ELECTROLYTIC CONDENSERS 
BRAND NEW! 

Aluminium Container 

Price 1/2 each, 12/- per 


8 mid 500 voit 
Height 24” x 14" dia 


doz., 140/- per gross 


THE FAMOUS RANGE OF 
’ ‘ J 
*DULCI 

RADIO RADIOGRAM CHASSIS 
\ hassle Lipis 7in Shin. high. Latest type vaive 
One 6BA6, 6AT6, 6BW6, 6X4. Piywheel toning 
Negative feedback over entire audio section Engraved 
b t tone positions for radio and gram 
Mode! B3 cane, | Medium, 

ee £i212 0 


£21515 0 


Mode: B3 
Mode! B3 


Output 6 wette 
Double Feature with P/Pull 
& K.P. Atage 7 Valves 
Output 6 watte 
ry Wavebands. Med. Long 
Short Band apread) 
*. Output 3) watts 
Plus Push Pull Stage 
Valves Output 6 watt» 
Double Feature with P/Pull 
& K.P. Stage Valve 
Output 6 watts #23 20 
PULLY GUARANTERD TAX PAID 
For A.C. Maina 100/120 and 200/260 wolts 
The Double Feature chassia are supplied with separate 
Power Packs 


£1818 0 
Mode! B6 


£15 15 
£18 18 


Mode! B6 
Mode! B6 


Bargain Offer ! 
PLESSEY 3-SPEED 


AUTO-CHANGER UNIT 


This famous unit incorporates these epecial features 
Will play l0in ami 12ie Recorde intermixed. Latest 
turn-over pick-up head with separate sapphire stylus for 
L.?. and Standard Re Kither head can be brought 
nt simply turning a switch, Height shove Base 
Board Shir Hel Board 2yin Overall dimensions 
{ Board required |6in i2}in. BRAND NEW in mano- 
tacturer'’s carton, complete with instructions Limited 
juantity only available at £11/19/6 (normal Liat Price 
ly} Plus 5 pha., ¢ ine 


LIGHTWEIGHT MAGNETIC PICK-UP 


BRAND 
NEW! 


, Wade by fam- 
2 ous manufac: 


List Price 33/6 turer. JAmited 
/6 


ordings. 
une by 


w Hase 


quantity only 
OUR PRICE 


available io 
plus 1/6 pkg. & post. original carton 


140 


For Quality Bargains Always 
-Best Buy at Britain’s 


SPECIAL VALVE OFFER. 7193(2C22) General-purpose triode 
6.3 volt .3 amp. heater, similer to 6)5 but grid and anode brought out to 
top caps, international octal base. Brand new and boxed in original cartons 
at 6 for 10/-, post paid. Minimum quantity 6. Unboxed ones at 15)- per 
doz. (minimum). Thousands of other types in stock 
BAND ili TEST SET. Covers '60-220 Mec/s., and incorporates 5 Mc's 
crystal osc. Complete with 4—VR9I's (EF50O) and 1—VRI35 and 5 Mc/s 
crystal, circuit diagram and instruction booklet. See March issue for 
full details. A REAL BARGAIN at only 59/6, plus 5/6 carriage. 
COMMUNICATION RECEIVERS. Callers—please note that we 
have a good selection of American and other types of communication 
receivers, including Hallicrafters HRO, R.M.E., etc All thoroughly 
reconditioned, realigned and in perfect working order, which we will be 
pleased to demonstrate at any time 
COMMUNICATION RECEIVER RIISS for world-wide reception 
Can be heard at any time during shop hours. Air tested prior to despatch 
Brand new at €11/19/6. A few slightly used at £7/19/6, 
TRAWLER BAND RIISSN wich super siow motion dial, available at 
417/19/6. Carriage in original transit cases 10/6 extra on all models. Send 
W/3 for circuit and full details 
A.C. MAINS POWER PACK AND OUTPUT STAGE enables the 
R1155 to be used to operate speaker without any modifications whatever 
from 200/250 volts A.C. All our power packs have heavy duty trans- 
formers, are complete with leads and Jones plugs and are guaranteed for 
six months. 
TYPE A, in smart black metal case size Bhin. x 44in. x 6hin. 
Price £4/10/-, plus 3/6 carr 

VPE B, with built-in speaker in black metal case size |34in. x Shin. x 7hin 
Price £5/5/-, plus 3/6 carr 
TYPE C, with an Bin. R. & A. speaker in specially designed beautiful 
black crackle cabinet to match the receiver. Size |ifin. x 1Ofin. x 6in 
A de Luxe job. Price £6/10/-, plus 3/6 carr 
SAVE é£4é6é6's. Deduct 10/- when purchasing any RII5S and power 
pack together 
POLICE, FIRE, WROTHAM., Special offer of RI132A receiver, cover- 
ing 100-124 Mc/s., complete with |! valves, circuit diagram, brand new 
condition and in original transit case and standard |9in. rack mounted 
power pack No. 3 for A.C. mains 200/250 volt operation cogether with 
inter-connecting lead, all tested and ready for immediate use, ONLY 
€7/S/-, plus 12/6 carr 
INDICATOR UNIT 182A. Contains 3—EF50, |—5SU4G, 4—SP6! and 
64in, C.R.T. type VCRSI7 This cube will replace the VCR97 without 
any alteration, is completely free from cut-off and has a more pleasant 
tube colour. Contains in addition a very large assortment of pots, resistors 
condensers, etc. Tubes demonstrated. Supplied brand new (less relay) 
for only 67/6, plus 7/6 carr., in original transit case. Original circuit 
supplied free with each order, or 1/6 separately 
45 MC/S. PYE STRIP. The Vision unit for London frequency, complete 
with 6—EFS5O and |—EA50. Circuit provided. Price €£3/10/-, plus 2/6 carr 
£.H.T. TRANSFORMER, for the VCR97, etc. Mains input. Output 
2,500 volts, 4 volts 2 amps., 2-0-2 voles 2 amps. Fully guaranteed at 35/- 
each, plus |/- post 
CO-AXIAL CABLE. 
ductor. Not ex-Gove 
doz. yards 
HEAVY DUTY TWIN CIRCULAR POLYTHENE CABLE. 
Weatherproof, suitable for extension mains lead, etc, Price 9d. per yard. 
Minimum per post, 8/6 per doz. yards. Special offer of 100-yard coil for 
$0/-, plus 3/6 carr 
100 MICRO-AMP. METERS. 2iin. barrel, 34in. flange, panel mtg 
Scaled 0-1500 in 15 clear divisions, Brand new in original maker's cartons 
Now in short supply, they are a REAL bargain at 42/6 each 
5 MILLI-AMP. METERS, M/c, 2i4in. square panel mtg., 7/6. 
200 MILLI-AMP. METERS, M/c., 24in. dia. flush panel mrg., 10/6. 
20 AMP. METER, M/c., 2hin. dia., 7/6. 
20-VOLT METER, Mic., Zin. square panel meg., 7/6. 
500 MILLI-AMP. METER. Thermo-couple 2in. square panel mtg., 5/-. 
ALL THESE METERS ARE BRAND NEW AND BOXED 
METER RECTIFIERS. Brand new. | mA. at 11/6; 5 mA. at 8/6, 
SPECIAL BARGAIN of 3,500 moving coil 34in. projection type meter 
for ONLY 15/-. 
TRANSFORMER BARGAINS. 


Less speaker 


Brand new 70/80 ohm 
Price 9d, per yard 


with stranded inner con- 
Minimum per post, 7/6 per 


350-0-350 volts at 180 mA., 6.3 v 
5 amps. and 5 v. 3amps. Standard 200/250 volt 50 cycles screened primary 
Size 4in. x 4in. x Sin. Brand new and unused, 29/6, plus 2/6 post. Filament 
Transformers Standard tapped primary—two types—Type “‘A’’ 12 voits 
'} amps., 6.3 volts |} amps. Type * 12 volts |4 amps., 4 volts |} amps 
Eicher type, 7/6 each 

H.R.O. 6-VOLT VIBRATOR PACK. Gives |50 volts 80 mA. smoothed 
D.C. Uses Mallory vibrator, 6X5, heavy duty smoothing chokes, etc 
In black crackle cabinet size Jin. x 7in.x6in. Brand new, only 29/6, 
HEAVY-DUTY RECTIFIER. Selenium type with square cooling fins, 
size Bjin, x 4in.x4in. Two units required for full wave bridge, giving 
48 volts at |(O amps. Brand new at 70/- per pair 

U.S.A. DYNOMOTOR. 2 volts D.C. input, 250 voles 60 mA. output 
Weight 23 'b. Size 44in. x Jin. dia. idea! for car radio, mobile amplifiers, 
small transmitters, etc. All tested prior despatch. ONLY 22/6, post paid 
VARIACS, semi-variable. Rated |.65 kVA. oil filled. Adjustable fer 
30 volts above and below the mains voltage. Price £6/10/-. 
HEAVY-DUTY SLIDING RESISTORS, 250 watts 
25 amps. resistance 0.4 ohms 
etc, Laboratory type 
high. Price 12/6 each 


CHARLES BRITAIN (Radio) Ltd. 


1t UPPER SAINT MARTIN'S LANE 
LONDON, W.C.2 TEM 0545 


from Square station (up Cranbourn Street) 
9-6 p.m Thursday) Open all day Saturday. 


rated to carry 
suitable for physics labs., charging board, 
with knob, on metal stand Size 9in. x 4in. x 6in 


One minute Leicester 


Shop Hours : 9-1 p.m 


WireELess Wor_p 


APRIL, 1954 


H.R.O. SENIOR RECEIVERS. With AC. P.P., 5 coils, £37/10/-. 
D.S.T. 100 RECEIVERS, as new. Coverage is 7 bands from 30 Mc/s, 
to 50 Ke/s., £30 each 

HAMMERLUND 8C779B. Mint condition, rack mtg., £42 10)-. 
HALLICRAFTERS $X28, $27, S41, $38, etc. All in perfect 
condition 

ARSSLF, ARSSD, CRIOO, from stock. RIISS RECEIVERS, new. 
A.C.'D.C. MOTORS, suitable for sewing machines, 47/6 each 
A.C./D.C. 12 v.-15 v. MOTORS, long spindle for models, 15/- each. 
20 WATT P.A. RACK MOUNTING AMPLIFIERS, complete 
with power pack, 200/250 v. A.C., less valves, £6/10/-. Valves— 
2 type PX25, | MH4 and | MUI4, €2/15/- per set 
NEW M/C MICROPHONES, hand type 
duty screened cable, £3/15/- each. 
B.C.221 FREQUENCY METER, from 
American equipment available 

TEST EQUIPMENT. We hold a comprehensive stock. Multi- 
range meters at |,000 and 20,000 o.p.v., valve testers, signal genes 
C.R.91 RECEIVER. Mint condition. £65. 

EDDYSTONE ‘' 680" RECEIVER. Perfect. £28. 
UNISELECTORS. 4-bank, double wiper, 24/- each. 

10,000:) POTENTIOMETERS, large size, by Colvern, enclosed 
8/16 each. 100k, i5w, 9/6 each 

MAINS TRANSFORMERS. Special offer, not ex-W.D., 200/250v. 
input tapped. Output 250-0-250 v. at 100 mA., 5 v. 3 a., 6.3 v 
4 a., 21/6 each 

350-0-350 v. Ellison at 120 mA., 6.3 v.54 
types in stock 


EVERSHED BRIDGE MEGGERS, 250 v 


with 12 yds. heavy 


stock. Many items of 


,C.T. 5 v.3a., 37/6. All 
Special price, £17/10)- 


each 
COSSOR DOUBLE BEAM OSCILLOSCOPE, perfect, £33. 
G.E.C. 7 WATT V.H.F. MOBILE TX/RX. Complete with 
12 v. rotary p/pack, 80.9, 81.1 and 81.3 Mc/s, special offer, £30. 
EDDYSTONE 640 RECEIVER. Perfect, at £22. 
6 VOLT (3 at 2 v.) BOXED ACCUMULATORS, 24/-. 
.1 »F350 v. METAL CASED TUBULARS, U.S.A., at 46 doz 
(minimum 2 doz.) 
H.R.O. COILS. .46-.96 Mc/s., etc., 
LARGE STOCKS OF MOTORS. 
1/12, 4, 4 hep 
Your post enquiries welcomed. 5S.A.E. for reply, please. Orders, 
C.W.O. or Pro-ferma Invoice, no C.0O.D. Prices quoted do not 
include carriage and packing 
All types of equipment purchased. Tep prices paid 


SERVICE RADIO SPARES 
4, LISLE STREET, LONDON, W.C.2 


GERrard 1734 


at £2/5/- per coil. 
A.C./D.C. and A.C., 1/16. 


Telephone 


Radio Record 


Television - 
CABINETS MADE TO ORDER 


ANY SIZE OR FINISH 


CALL OR SEND DRAWINGS FOR QUOTATION 


B. KOSKIE 
72-76 Leather Lane, Holborn, E.C.1 


Phone: CHAncery 6791/2 


(DEPT. E.) 


Manufacturers’ Enquiries Invited. 


Please state requirement fully 
to enable us to quote for 


Plugs and Sockets 


Mating pairs from single to 25 pole 
Miniature, medium and heavy duty types 


LYONS RADIO LTD. 


3 GOLDHAWK RD., LONDON, W.12 
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Cable Address: 
RADALAB 
NEW YORK 


ADDRESS ALL LETTERS TO: 
Radalab, Inc. 
87-17 124th Street 
Richmond Hill 18 
New York, N.Y., U.S.A. 


RADALAB, INC. 
OF NEW YORK CITY, USA. 


Phone: 
VIRGINIA - 9 
8181-2-3 


AN /ARC-1I 

quency Range 
controlled 
Complete 
20 ar 


rRANSCEIVER VHF. 
100-160 mc. 10 channel crystal 
Power output approx. 12 watts. 
installations available POR 


id 50 channel installations available also. 


AN /ARN-7 
direction finder covering 100- 
Comprising Receiver, Loop, Control 
"lugs, Mounts, etc 


AN APR-4 


Fre- 


Automatic 
1750 k« 


boxes 


38-4000 mec. precision receiver 
ists of receiver and five tuning units to 
the full range Each tuning unit is 
alibrated directly in mc. Input 115 v. 60 cyc. 


OR 


AN/ART-13 AUTO-TUNE AIR- 
CRAFT TRANSMITTER 
s equipment covers the frequency range of 
2-18 mc. and is automatically tuned 10 channel 
Power output is 75 watts CW. 60 watts phone. 
This equipment consists of T-47 or T47A 
transmitter, dynamotor power supply, control 
box, racks, antenna loading unit, etc. 0 


over 


AN APN-2 AIRBORNE 
MENT. Equipment 


DME EQUIP- 
was used for measuring 
jistance from aircraft. Used with AN/TPN-2 
Airport with AN/PPN-1 Portable 
Beacon. Provides left-right bearing indications 
on ground stations OR 
AN /TPN-2 and AN/PPN-1 installations avail- 


able 


Beacon or 


AN-GSQ IA 
SPEECH SCRAMBLER 


very compact unit designed to be 
either a radio or telephone circuit 
to scramble speech or code. This equipment 
utilizes coded cards in each terminal equipment. 
Unless the properly numbered card is inserted 
on the receiving end the speech cannot be 
inscrambled This provides an excellent 
privacy system. Complete equipment available 
onsisting of : scrambler, code card set, cables, 
et This equipment can be used with any 
field or airborne communications equipment. 
Mfg. Western Electric POR 


AN PPN-!| REBECCA GROUND 
BEACON 
equipment operates on 215 mc. and is 
i in conjunction with AN/APN-2 or SCR- 
Provides a signal enabling the aircraft 
arrying the *N-2 to home on it This 
equipment is completely portable and operates 
from a 12 volt battery. Complete installations 


This is a 
attached t& 


1s€ 


729 


avail 

AN/APN-2 and 
AN/TRC-1 Receiver and Transmitter. Re- 
and Transmitter is crystal controlled, 
apable of receiving FM signals. The 
operate in a frequency range of 70-100 
This unit was used by the service as a 
telephone POR 


AN APS-10 3 cm 


SCR-729 equip. avail 


civer 


airborne navigation Radar 
PO 


AN APS-15 3 cr 
AN UPN-4 3 cm 


POR 


beacon 
PO 


bombing Radar 


portable Radar 


AN CRN-2 Portable ILS system POR 
UPN-2 S Band Radar Beacon. Has range 
35 miles, used to send coded signals to 
Radars. 110 v. 60 cyc. Input $350.00 


We maintain complete laboratory facilities 
for reconditioning and testing all material 
we sell. Inspection before shipment can 
be performed by Bureau of Veritas, or 
by any agency of your choice. Method of 
payment can be by Letter of Credit, or 
any other recognized and approved 
manner. 

All our material carries a complete guar- 
antee, unless otherwise specified in our 
quotation. If you need any material not 
listed, please do not hesitate to call on us. 


BC-348R CAA and Military approved model 
POR 


BC-639 Receiver VHF. Frequency Range 100 
156 mc. tunable. The receiver can be used as 
an AM-FMCW Receiver Power input is cither 
110 v., 220 v., or 6 v. D.C. POR 


BM-1 SHIPBORNEI F FP. Used with ABK 
Airborne IFF equipments. Consists of Trans- 
mitter, Receiver and Power Supply POR 


SCR-291A 
1.5-30 mc. automatic direction finder 
equipment used to take bearings trans- 
mitters within its freq. range Complete 
equipments available comprising the following 
BC-1147A Kec., PN 31, Power Panel, BC-1159, 
automatic bearing goniometer, RC-223 an- 
tenna systern consisting of 5 masts with legs, 
MC-412, MC-413 phase inverters calibrating 
transmitter, cables, 115 v. 60 cyc. gasoline 
generator. Complete equipment overhauled 
and guaranteed. POR 


This 


on 


SCR-506A 
Mobile radio transmitter-receiver covering 
2-4.5 mc. phone and CW. 10-90 watts output 5 
channel operation. 12 or 24 volt input. Con- 
sisting of: BC653, BC652, Rack, dynamotors, 
microphone, headset, antenna and mounts 
etc. - f 


MOBILE RADIO 
sc 


10 Channel FM Receiver and Transmitter. 
Frequency Range 20-27.9 mc. Receiver is man 
ually tuned, transmitter is crystal controlled 
Consists of 2 BC-603 Receivers, BC-604 Trans 
mitter, FT-237 mount. Box 80 xtals BC-606 
Control, A-62 Phantom Ant., Headsets, mike, 
and antenna. Input 12 v. D.C. SCR-608 also 
avail. , POR 


SCR-522 

Airborne Transceiver. Freq. 100-156 
This unit is crystal controlled 4 channe! 
output approx. 10 watts. Consists of 
Receiver, BC-625 Transmitter, F'l 
BC-602 control box, PE-94 
tenna, plugs 

12 volt installations available 


SCR 718C HIGH 
ALTITUDE ALTIMETER 
Ranges are 0-5000 feet and 0-50,000 feet 
lete installations are available consisting of 
(C-788C, 1-152C, AT-4 antenna, racks 
plugs . : 


Mc 
Power 
BC-624 
244 mount 
dynamotor, an 
$137.50 

POR 


(rom 


and 


POR 


TSK1,/SE K Band Spectrum Analyzer 

TS3A AP Frequency and power 
meter § band 225.00 

RF4A AP Phantom Target 8 Band 

TS10/APN Altimeter Test Set 35.00 

T812/AP VSWR Test Set for X Band 

TS/13-AP X Band Signal Generator 

1000.00 

T814/AP Signal Generator 

TS815/AP Flux Meter 

TS19/APQ 5 Calibrator 

TS-23/APN Altimeter Test Set 

T833/AP X Band Power and Fre- 
quency Meter 

TS/34AP Western El. Synchroscope 
240.00 

T835/AP X Band Signal Generator 

T836/AP X Band Power Meter 

TS-45/APM-3 X Band Signal Gen- 
erator 300.00 

T8/47/APR 40-400MC Signal Gen- 
erator 

TS-56/AP L Band Slotted Line 

TS-59/APN Altimeter Test Set 

TS-61/AP $ Band Echo Box 

TS-62/AP X Band Echo Box 

TS869/AP Frequency Meter 400- 
1000MC 

TS-76 APM-3 Wave Guide Kit for 
T8-45 

TS-89/AP Voltage Divider 

TS100 Scope 

TS102A,/AP Range Calibrator 

T8108 Power Load 

T8110/AP § Band Echo Box 

T8125/AP 8 Band Power Meter 

T8126/AP Synchroscope 

T8146/UP X-Band Test Set 

T8147 X Band Signal Generator 

TS8-148 X Band Spectrum Analyzer 

TS-173/UP Frequency Meter 550.00 

T8174/AP Freq. Meter 

T8175 Freq. Meter 

TS-250/APN Test Set for Altimeter 

T8251 Range Calibrator APN9 

T8270 8-Band Echo Box 

2568 & R Synchroscope -Mig 
DuMont 

TSX-45E 3 CM Spectrum Analyzer 


We can supply Spare Parts for 
almost all Electronic Equipments 


Wiretess Wori_p ApriL, 1954 


EF eX exe TAU HAVE YOU A TYPE 18-19-21 OR 22 TRANS./RECEIVER— 
if so buy these brand new and boxed ARPI2 Valves at 4 for £1, or 
oad if df. LTD. 5/6 each—while they last 


NEW TYPE 6 OR (182A OSCILLOSCOPE UNITS. Con- 
QUALITY GOODS AT COMPETITIVE PRICES caniey SENET or Litt. we wand aaa aed oe ane 


EFSOs or VR65s, 3 EB34s. Dozens of H.V. condensers, resistors and 
ave TESTER TYPE 4-4A. 230 v. input. Ex-Govt., in good pots Sew ‘6 che chine to buy these units before they are gone. 
condition with descriptive book containing circuit diagram of Price €3/10/-, including ““ T.V. Scope Circuit. 
instrument and how to test valves from 1.4 v. to 40 v. With valve LABORATORY. TEST a PRT For sligning and 
holders for Brit., 4, 5, 7 pin, Octal, U.S., 5, 7, pin, 1/Octal., side checking Trans./Receivers covering 150 to 234 Mc/s. comprising 


contact, large Brit., 4,9 pin, Acorn and Diode. Housed in substantial . ‘ ® 
carrying case, £6/19/6, carriage 10 Type 8C906. Frequency Dip Grid Meter. [45-235 Mc/s 


Type 1-196-B. Signal Generator. |50-234 Mc/s. 
WESTON ALL-PURPOSE A.C./D.C. TEST METER MODEL ye id - 
6.662. New and unused complete with leads and batteries. Limited Type BC1066-R. Radio Receiver. 150-234 Mc/s. Price £12 the 


i tr f 
quantity now available, £8/-/-, P/Postage, 3/6 set. Carriage extra. Just right for aligning and checking the new 


T.V. and F.M, bands. Also checks Aerial Resonance, 
+ ae BATTERY OSCILLATOR MODEL E. 692, TYPE 2. VALVES. 1S4, 816; 6AGS, 10/6; 117Z6, 12/6: 6SH7, 5/6; 
ew and unused, coverage !00 kc/s to 26 mc/s. Audio output 


approx, 400 kc/s. Complete with instruction book. £5/19/6, P/Postage + 955, 954, 6/- ; SG215, 6/6 ; Pen 220A, 6/6; TTI!, 8/6; 
4/6 


; 9001, 9002, 9003, 7/6. Valve list supplied 

ROTARY CONVERTERS. 230 v. D.C. to 230 v. AC. at 110 watts MAINS. TRANSFORMERS. input 200/240 v. Output 350-0-350 

output with variable slider and 0-300 v, A.C. meter. In wooden P, 250-0-250 volt 80 mA. and 4 and 6.3 v 4 =e fo —? 10 “s 

carrying case, £7/10/-, carriage 10 rice 21/6. Input 200/240 v. Output tappe , 4, 5, 6, 8, 9, ‘ ’ 

AMERICAN HIGH FREQUENCY SIGNAL GENERATORS 15, 18, 20, 24, 30 volts, 2 amp., 21/6. Output 17-11-5 volts 5 amp., 
¢ 7 - 

TYPE 122A, 17 v. input, 50-230 mc/s., 8-150 me/s., incorporated 22 6. Output 17-11-5 voles 14 amp., 16/6, 6.3 v. 2a.,8 All with 

with circuit diagram, €20/-/-, carriage 10/- DP.OT ow 200/300 volts D.C.. 8/6. W 

WELDING TRANSFORMERS, 230 v. Prim., 50 cycles. L.T -P.D.T. RELAYS. Operate at 20 vorts ,e. We can 

tapped, I! v.—I34 v., or 134 ¥ 16 V. 6 60-70 amos. £3/10/- supply any type of voltage and contacts at varying prices. 

oo alls Rigg Fe ce, ps. , NEW SELENIUM RECTIFIERS. F.W. 12/6 volt 3 amp., 14/6 ; 


; 4 amp., 22/6; 6 amp., 30/-; | amp., 8/6;24v 2A., 30/-; I2v 
MAINS ISOLATOR TRANSFORMERS, | kva., Pri.; 200-250 v " 
at 50 cycles. Sec., 275 v. £4/10/-, carriage 10 100 mA., 3/- ; H.W., 250 v. 100 mA., 9/- ; 250 v. 275 mA., 17/6. 


4 . GERMANIUM CRYSTAL DIODES, 3/9. 
750 WATTS MAINS AUTO- TRANSFORMERS, 110-125 v NEW P.M. SPEAKERS. By leading manufacturers. Sin., 15/-; 
fe 200-250 v. With switch, fuses. Complete in own carrying case 6in., 16/6 : Bin.. 20/-+ 10in., 26/6 
rojector type, £4/15/-, carriage extra : a4 a ve : 
TRNRSeRCEHLY ti S055" 450 mia owe vtagee | | | HIE AEROPHONES vith mached Tam 186. 
0-10, 20, 30, 50, 100, 150, 200 and 240 v. £5/10/-, carriage 10/- TYPE $924) PRE@UGNICY CRYSTALS. 52 ce 0.6 Mc. In 
VARLEY (BANDMASTER) STANDARD MAINS TRANS- 25 Ke, ocens, G/-. Liets supplied 
or movesins 350-0-350 v., 85 m/a. 6.3 v. and 5 v TRI196 TRANSMITTER SECTION. New and complete but 
ane peckaes less valves. 4.6-6.8 Mc/s. Easily converted, 15/-. With valves £2. 
CAR RADIO VIBRATOR TRANSFORMERS EX-PHILCO. L.R. ARMY HEADPHONES. 8/6 
Input 12 v. Output 300 v, at 90 m/a. Brand new condition, 8/6, TIME DELAY RELAYS. We specialise in units giving varying 


p.p. 1/6 = 

lease send us your requirements or problems. 
4lin. EXPONENTIAL HORNS, new and unused, I{in. fitting time constants. P y 
2Bin, square flare, weight approx. 25 Ibs. £2/19/6, carriage 6/6 FISHING ROD AERIALS. ps 3—I2ft., 7/6. Screw type, 9/6. 


RUBBER MOUNTING BASES, 3/6. 
VITAVOX PRESSURE UNIT, 20 watts heavy duty, to fit the 
Seeeetasant GAFT. exetedee 8 PO. VEEDER COUNTERS 0-999, 24/50 volts D.C., 15/6. 


METERS : 0-| amp RF in. circular, surface mounting, new and All Carriage paid in the U.K, from Dept. W.W., 


orl _ movement less thermo coupling |4¢ m/a., “’ snip,”’ The RADIO & ELECTRICAL MART 


0-50 amp A.C. at 50 cycles, Sin. dia., Surface mounting, brand new 2538 PORTOBELLO ROAD, LONDON, wW.!! 

25/-, p.p. 2/6 Phone: PARK 6026 

0-10 amps D.C., 34in. flush mounting, 12/6, p.p. 1/6. Ditto, 0-3-15-30 

v. D.C.,, 3hin. Flush mounting, 17/6, p.p. 1/6 

eee se METERS ;: 230 v. A.C. at 10 amps. In perfect condition, 
°, DP 


H.T. SATTERIES, 150 v. batteries, (ex-Govt., ex-38 set). Size WHOLESALE 
54 x 6 x Ifin. In very good condition, each one tested before des- L. WILKINSON AND EXPORT 
patch. Also, we have stock again, 90/1} v. batteries. Size 84 x 44 x 
Shin. Eicher battery 4/6 each, plus 1/6 p.p. on each battery 19, LANSDOWNE ROAD, CROYDON 
VARIABLE RESISTOR, 20 ohms, tapering from 7} — to Ih Phone : CRO 0839 Telegrams ‘WILCO " CROYDON 
amps, ex-Charging board units. Perfect condition, 21/-, 


SIEMENS HIGH SPEED RELAYS, twin 1000 ohms coils Noe RELAYS—P.O. TYPE 3,000 


Soe oek HSi=» pp os 50/50. It is, 7/6, , BUILT TO YOUR SPECIFICATION—EARLY DELIVERY 
Correa food eater, S098. Nib, rents, iG, Bp FAMOUS MANU- QUOTATION BY RETURN—PLEASE STATE RESISTANCE 
PACTURER., 4 mfd., at 2 kv., wkg. Size 44 x 3 x 44in. 12/6, p.p. |/- OF COIL REQUIRED AND CONTACT BUILD UP. 
- | be SIGNAL AND NOISE GENERATOR. For television frequencies 
4 mid., at 500 v. D.C. wkg,, Size 44 x 14 x Ifin., S/*, p.p. 9d. 8 mid., 20/88 Mc/s in 4 Bands. Crystal controlled. Leaflet available on request 
re si . ' ' y vest. 
Sean, es wee TOOL KITS TYPE TK2, complete with tool Made for H1.M. forces, normally operating on 115 v. or 60 v. but suitable 
sool oll, assorted sleeves, 17/6, tool only 9 nd D.P Od for conversion to 230 v. The few we have left we offer at the very 
813 CERAMIC VALVE HOLDERS, new and unused, 9/6, p.p. 6d special price of £8/17/6. 
CABLE, 6 “— colour coded screened P.V.C. covered, 15/+ per RACKS. Standard 6ft. P.O. type for 19in. panels, steel channel sides 
dozen yards, 6. (Brand new correctly drilled, heavy angle base 
WESTINGHOUSE COPPER OXIDE METAL RECTIFIERS. VOLTAGE REGULATORS. Input 230 volt A.C. 2! amps., output 
12 v. |} amps. Full bridge. 7/6, p.p. 9d 57.5 to 228 volts in 16 steps. With current limiting Reactor. £10. 
NIKALINE KNIFE BATTERIES, Ss ampere. 35/- each, p.p. 2/- VARIAC TRANSFORMERS. Type 80 CO. Input 200/240 v. Output 
CATHODE RAY TUBES. VCR [38 with base, screen and mask, 220 v. 7.5 amps. £6/10/- each 
new and unused. £2, p.p. paid HIGH STABILITY RESISTORS. |".,, 2 5", and wire wound 
RECEIVER TYPE 3121, 1.F.F. New and unused, complete with vitreous available ex-stock. Best makes, low prices 
all vaives and relays, etc. €4/19/6, carriage extra 
AMERICAN DYNAMOTOR TYPE PE. 103A. Heavy duty 
poss" supply Input 6 v. at 2! amps or 12 v. at Il amps. Output 
000 v. at 160 amps. Rating continuous. Made by Crosley Corp., . who . ‘Ora 
Ohio. New and unused, complete with connection cable and = ABINE | S—RADIO CHASSIS—. 
mounting rack Price quoted against enquiries 
AMPLIFIER TYPE 3582. Brand new containing 45 Mc/s Pye Strip OUTSTANDING BARGAINS————., 
ideal for T.V. Limited number only 2/6 Console Tape-Recorder; Radiogram; Radio and Television. 
ro PLUGS AND Sockers (MIN. JONES TYPE). Also many varied Table Model Cabinets. in polished wainut. 
oops: ENTRY PLUGS Sockets @ 12in. or 16in. C.R.T. CONSOLE bg ay Shee in high polished veneer, 
2 pin 4 way 
4 pin 8 way © canes MODERN DESIGN RADIOGRAM, complete with latest MODEL ‘ COL- 
8 pin 12 way LARO”’ 3-speed autochange unit, £231/10/-net trade and CHANGERS, LOUDSPEAKERS, 
12 pin 18 way : MAGNETIC TAPE RECORDING EQUIPMENT, MICROPHONES, RESISTORS, CON. 
18 pin 5S war DENSERS AND TUNING COILS, ETC 
24 pin : T , DE- eo RADIOGRAM CHASSIS mr 2 , 
}- valve Ww ‘uperhet Receiver A.C. maine 200/250 volt test ul lare 
33 pin 15 es; BCH@, EL41, EBL41, EP41 and EBZ40 rectifier pe etanua 
EDISON PLUG-IN COILS Brand new Types A, B, D. E, F cale with printe« h and Continental Station names. 4 controls, Volume off — on 


G, H, | 10/- each, p.p. I/- each coil Tone, Wavechange ar ne Chassis « e 13hin Lhin. vertic alorbo vrizontal 


SELENIUM METAL RECTIFIERS. ALL TYPES AVAILABLE RICK £9/10/6 BB A d-vaive SWB 
FROM STOCK, OR BUILT TO SFEZIFICATION, FULLY GUAR- \[\— _ Apecitication ax for Rl but size of chan 


ANTEED. QUOTATIONS BY RETURN # Sin. square. Price £9/19/6. 


15 LITTLE NEWPORT ST., LONDON, W.C.2 


GERrard 6794 1453 


TRADE ONLY SUPPLIED. EXPORT ENQUIRIES WELCOMED 


V.E.S. WHOLESALE SERVICES LTD. 


11 GUNNERSBURY LANE, ACTON, W.3. Telephone: ACOrn 5027 
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COLLARO RECORD CHANGERS, TYPE 

RO3/521. Complete with two CP2? crystal 
plug-in heads—one fur standard and one {« 

long-playing records Bape new in w sled 

artons at very low price ®@ @0/19/6. Very 

But we can also offer a few only 

1, with tarn-over head, at 


10/196. 
VERY SPECIAL HIGH-QUALITY RADIO- 
pore CHASSIS We have purchased a 
mited quantity of these chassis by Britain's 
- —_ - eadi pg Manufacturers of quality radiograme 
OCireuitiaa é shand five-valve superhet 


“ F 6KSQG frequency 
18, TOTTENHAM COURT ROAD, LONDON, W.1 sevsis Scns 
7 Oombined pick-up ampli 
1 ’ ’ a Amplifier on Radio and 
MUSeum 5929/0095. beam-power output te trode 
vA ill-wave rectifier, employing a special 
All goods specially selected for quality and value. Prompt service Money-back guarantee It will pay you cireult for gramophone pre-amplification 
to visit our new rebuilt shop premises. Situated 50 yds. only from Tottenham Court Road Tube! (Genuine A continuously variable tone-control pro 
oun “qupansen © 5euR vite ample ag comectien without 
. - an 4 scoentuating the bass arge giase dia! 
— BBOORDSE © CADTEETS KIT. Our new four-valve horizontal tuning pee me afin. x agin 
receiver AA mains Chassis measurement 14jin. x Sin, x Bin 
wo/250 v. M and Long This is a superior chassis designed to sel! 
Waves As with our very riginally in a radiogram costing £79. Our 
successful** Economy Four price is €13/19/6 only, tex paid, plus 5/- 
allrequired componente are packing and carriage We wil! gladly 
Valve line-up emonstrate thischassisorany other working 
; - 6X5GT item from our stocks to personal callers 
table amplifier hve a be P . i CONSOLE RADIOGRAM CABINETS, This 
and carriage irillec , o . an attractive figured walnut cabinet, 
k the latest !0hin. high x 10in. ; riginally intended for the above superhet 
, ‘A AP < Maximum depth at base, chassis 
guineas 3h pecti ve due- iin., tapering to Spin. at " “ Itis constructed to take the chasslein the top 
{ 20/- = ie . , hy top. Sloping front. Very - , part, dial belng permanently visible through 
7 ee tha P ' attractively finished in he sloping front. Underneath the gramophone 
light walnut and peach ‘ mitis housed in a drawer which slides 
Ju er ARRIVED recorder cabinetas Each component brand forward on steel runners—when required for 
Elpico new and tested prior to ise Total cabinet measurement is 36in 
packi ng. Complete In high by 20in. wide by 16in. deep. Our price 
struction booklet with for the cabinet only is 29/17/6, piue 10/ 
practical and theoretica! , packing and carriage ge 
“ diagrams is provided @ The Collaro changer listed shove fite 
18 2/6 packing and carriage. Booklet available at 1/6 ’ neatly in « of thisenbinet! @ 
. 3 . ? post free Our price for g We can supply the three anite—cabinoat 
EX-W.D. CATHODE RAY TUBES. Guarsn nplete kit, £6/9 ‘ . 
_— a A A - 4 je and changer, If purchased together 
Please add 2/6 packing and ‘ me—at a price of /10/-, plus 
arriage ‘ “ y and carriage. y we suggest 
If preferred, we can supply i ac P.M. Speaker at 17/6! 
Cabinet Assembly only, ily assembled model being demonstrated 
comprising Cabinet and if shop prem 
back, drilled chassis and bracket, wavechange switch, din nter, drum 5 ys GEC "RECORDING TAPE. 1,200ft. on 
spindle, drive spring and knobs, at 45/-, plus 2/6 packing metal spool, at bargain price of 17/6 per 


iwTRopucING L.T. RECTIFIERS TYPE 
A newly manufactured range, fully 
ML 12 months,6v.1la. Centre 


N.B.—Our Kits are even supplied with sufficient solder 


F.8.D. 


microamp 


4 
3 
7 
s 


in 
Switched Tun 

19/6. Switched 
als 


have some 


s 


bridge type 

bridge type 

bridge type 

bridge type 

} bridge type 
12 ¥. 10 a. F.W. bridge type. 6 
CHARGER TRANSFORMER. High ye 

wax-dipped, 220/240 v. input, 6/12 v 


at 11/9 only Also 6/12 v. 4 @., at 17/6. 


at 
Variable 


RO ee 


RF27 new 
tuning dia) 
only ALL 


- 


THE NEW R = — -PIDELITY sare 
FIER. P.P. ¢ 1 Fre 9 200 mA 
it f 00 mA 
Bense . otio . 500 mA ? : M.t 
n f 0.5 amp ‘ Thermo 
RTED t - "rice wv. Thermo 
. , , u Therm 
16 ans M.¢ 
NOW AVAILABLE tof Parts, complete 


Therm 


ZEEE EERE ERE KE 
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LATEST PLESSEY %-SPEED AUTO- 
CHANGER. We have just purchased a 
very limited quantity only of these 
mall A changers Requires only 
above and 2jin. below motor 
Complete with turnover 

rystal head, £9/19/6 only, tax paid 
Our portable cabinet at 4@6/- can very 
simply be adapted to take this changer 


_~— 


0-0-50 amy 
10 volt 
THE NEW B.C “ UNIVERSAL " AMPLI- 15-0-15 volt LIGHTWEIGHT CRYSTAL HEADPHONES. 
FIER A , phone amplifier 150 volt Db firand new, by Rothermel. List price 70 
yy rat Negative 2p. = Round projection Thermo = Thermo-couple Our Price 25/-!! Limited supply 
vel chassis isolated ¥.8q. = Flush Square M. = Moving Coil! TESTMETER BE-ABRY. Direct readings 
rystal or magnetic » p = Flush Round M.J . ing lon v-and3v.D.C. 6mA.and 60 mA. DA 
Current, 500 oon and 5,000 ohm resistance 
PORTABLE RECORD PLAYER CABINETS. Manufacturer «sur and new. Externa ranges. Complete in bakelite case with web 
limensions 15in, x 16jin. x Spin. deep. Finished attractive mn dark brown rexine arrying strap 19/6, pilus 1/6 p. &@ p 
nly 24/19 6, sbevlutely Motor board cut for B.8.R. Monarch Changer, but will take any standard single player VIBRATOR PACK, Brand new, by Mallory 
‘ king and carriage also room for amplifier. Front ew shows attractive grill fors er. Leather carrying 12 volt input, 150 v. 40 mA. output. Com 
ELPICO 4-WATT AMPLIFIER AC/34, handle, two snap locks. Price 45/- only, plus 2/6 packing and cs Ah ek ang  viete with synchronous vibrator, 27/6. 
A sma amplifier. to take any standard single player—brown leatersste Covert ete aid corinne, ‘Tis TRANSMITTER UNIT. Moc um high 
carrying handle. Size Lin. x 13fin. x Sfin., 22/6 only, plus packing and carriage F wwered for C.W.MC.W. RIT. @ nun 
We can now supply a modern style portable cabinet in brown lizard effect 5.5 Mels 3.3 Mele.. 600- 200 Kies 
board, made to take any Collaro, Garrard, Plessey autochanger Pric pode ly complete; 4 valves, 9 meters 
5/- packing and carriage. Also, in very handsome two-tone blue nm wed hundreds of resistors, condensers, ete., ir 
to take autochanger, with ample room for amplifier and Sin. s; t tra-modern wooden tenneit ence. Peles 39 6. plus 4 
appearance. Price 82/6, plus 5/- P. & P. erriage and packing we v 
45 Me/s PYE STRIP—Brand new complete with © valve I lone EASO, ACOS CRYSTAL MICROPHONE INSERTS 
70/- only. Brand new, no transformer required, #/6 ea 
DECCA LIGHTWEIGHT PICK-UP. Com- r Also we have a few of these taken out of 
tew ad linsert, 32 Seay! THE “ECONOMY FOUR TRF KIT unitein good condition at 4/6 only 
tandard or LP a A three vaive plus meta! r A TWO GANG .0006 mid. Absolutelystandard 
maine 200/250 ¥ Mediur one , with feet by Wingrove & Rogers. Long 
SINGLE PLAYING UNIT, by very famous can supply al! required t Ls « o pindle, 6/6 ea 
‘ ot the last nut and bolt. Valve ip, ORT, 6 THREE GANG DITTO, lees mounting feet 
6V6. Chassis ready drilled , t« a) lo 6/6 only 
~ by 6in. high by Sin, deep-—-Ch 22 SET POWER UNIT NO. 4MKI ZA10478.— 
METER RECTIFIERS l mA. by G.E.C . bakelite, or wooden, walnut finis /. “ Complete with 4 metal rectifiers each 250 v 
st 11/6 W ghouse at 8/6. instruction booklet with pra soretical 60 m/A. Two 12 v. 4 pin Mallory Vibrators 
LF TRANSFORMERS SPECIAL OFFER. disgrams. Each component brand n ud tested transformers, condensers, resistors, signal 
‘ Weymouth prior to packing. Our price ndicator, ete., ete., in good con 
8 r4 or Phillips, Remember this set is be omplete in metal box size 10hin 


P ) 
a shop premises! We pre l t } . Weight 191% ht 5 
cylindrical), 7/6 | iustrated instruction booklet is the most comprehensive i ae - » Ce Oe 


rece) ver—Bookiet available at 1/@ post free—Thisis allowed 
Please, 2/6 packing and carriage for complete kit 


3/6 
8/6 
7/6 
5/- 
7/6 
7/6 
0/- 
7/6 
7/6 
8/6 
O/- 
MA 6/6 
86 
46 
0- 
7/6 
3/6 
7/6 
06 
7/6 
86 
7/6 
5/- 


re 


£7/10 h amplifier guaranteed for 


We have a very comprehensive 
{ special purpose surplus valves at 
CABINETS. We can supply a cabinet for every requirement | ‘ xtenaic petitive prices A stamp will bring 
Speaker, Portable Player, Console, even for Projection T/V ne ml) a ‘ ’ slve Price Lis 


Please add postage under £1. C,.O.D. or Cash with order. C.O.D. charge extra—Open 9 am.—6 p.m., Monday to Friday, w 
& rry but we close at 1.30 p.m. on Saturday. 


WIRELESS 


VORLD AprIL, 1954 


OUTSTANDING OFFERS 


@ TRANSMITTERS 
RCA ET-4336, Hallicrafters BC-610, GO-%, all with accessories 

@ RECEIVERS 
AR-77, AR-88, BC-348 

@ TRANSMITTER-RECEIVERS 
W/S Nos. |!, 17, 18, 38, 58, 68. SCR-522, SCR-610 

@ RADAR EQUIPMENT 
APS-3, APS-6, BM-i, BN-|, VF, AN/PA, Mk. 26 and AN/APN 
Series of Radio and dadar Equipments 

@ TEST EQUIPMENT 
TS-IOA/APN, TS-36/AP, TS-5I/APG-4, TS-S6A/AP, TS-127/U 
1E-46, Type 205A, Type LR-|, BC-22!, AN/PUM, SE-2, 79-B 
WiHItt7, etc 

@ MOTORS 
Accelerating, Aircraft, Generators, Dynamotors, Inverters, 
Rotary Converters, wide range of U.S. production. 

@ SPARES 
(Radio and Radar U.S.A.) Full range of spares for most 
U.S.A. Aircraft, Naval and Ground Radio and Radar Units 
(SCR-187, 188, 193/269, 274-N, 287, 399, 508-10, 17, 536, 566, 
593, 608-10 (very large quantities), 694, 695, MRN-3, 
TRA-!|-ABK, BM, BN, SM, SO, SQ, SK, APS-2, 3, 4, 6, 15, 
etc.), Klystrons 2K33 

@ AIRCRAFT INSTRUMENTS & ACCESSORIES 
British and U.S. Catalogue supplied only to Governments 
Airlines and Accredited Government Contractors. 


SPECIAL EQUIPMENT (NOT ADVERTISED ABOVE) AVAILABLE 
FOR N.A.T.O. GOVERNMENTS AND THEIR ACCREDITED 
CONTRACTORS 


All enquiries to be addressed exclusively to 


BRITISH SAROZAL LTD. 


(Head Office) 


1-3 MARYLEBONE PASSAGE, MARGARET ST., LONDON, W.1 


Telephone: LANgham 935! (3 lines) Cables; Sarozal, London 

ALL EQUIPMENT AS ADVERTISED IS AVAILABLE FOR IMME. 

DIATE DELIVERY FROM STOCK AND IS FULLY CHECKED"AND 

TESTED-—-PRIOR TO DESPATCH—IN OUR OWN WORKS AND 
LABORATORY 


We buy for cash American surplus equipment. 


CONSTANT VOLTAGE TRANSFORMERS 


MANUFACTURED BY 


SOLA OF CHICAGO, U.S.A. 


(Catalogue No. 30710) 


PRIMARY 90-125v or 190-250v. 


SECONDARY IISv. precisely at 2 KVA. 
Adjustable for 50 or 60 cycle operation. 


Primary and 
isolated. 


secondary are completely 


For 230v output two can be used with 


secondaries in series. 


FULLY GUARANTEED 
Size approz. 20” x 15” x 10” 


Gross weight approx. 2 cwt. 


PRICE £21 EACH or £40 PER PAIR 


UNIVERSAL ELECTRICAL INSTRUMENTS CORPN. 


138, GRAY’S INN ROAD, LONDON, W.C.1. 
‘Phone: TER. 7937 


MORSE CODE Training 


COURSES for BEGINNERS 
and OPERATORS also a 
SPECIAL COURSE [or passing 


the G.P.0. we Test for 
securing an ATEUR'S 
TRANSIITTING. MLIOENOE. 


end for the Candler 

BOOK OF FACTS 
t gives details of al! Courses 

Fees are reasonable. 
Cashor Monthiy 

Payments 
THE CANDLER SYSTEM CO. 
(SSW) 52b ABINGDON RD., KENSINGTON 
LONDON, we 


Candler System Co., Denver, Colorado, U.S.A 


POLYTHENE 
H. F. EQUIPMENT 


(AMBYTHENE BRAND) 


Send for particulars and Samples 


AMPLEX APPLIANCES (KENT) LTD. 


1? DARTMOUTH ROAD, HAYES, BROMLEY, KENT 
(RAVensbourne 5531) 


All export enquiries to 


ANTEX LTD., 3, TOWER HILL, LONDON, €E.C.3 


TELETRON SUPER INDUCTOR = 


WITH MINIATURE 
DUST CORES 
© HAX. RI 
ple wound for 


vely 


) overlap 


DUAL WAVE TRF. COILS 


rRP.A/HP ond TRP.A/D. Tuned anode wit 
Dn , Vv 


b 


Vindings with rising characteristk 


Ww 


TELETRON utilise 


SERVICE ENGINEER'S [eieRemnrameemncans 
FIRST CHOICE 


THE TELETRON Co., 
266, Nightingale Road, London, N.9. 
ie enquiries to sole distributor 


s. Kendal Avenue, N./8. 


COILS 


LARGE OR SMALL QUANTITIES 


; C u 0 K E S TRADE ENQUIRIES WELCOMED 


* SPECIALISTS IN 


FINE WIRE WINDINGS 
MINIATURE TRANSFORMERS, PICK-UP, 
LOCK AND INSTRUMENT COILS, ETC 
VACUUM IMPREGNATION TO APPROVED STANDARDS 


ELECTRO-WINDS LTD. 


CONTRACTORS TO G.P.O., M.O.S., L.£.B., ETC 


: 123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY 
: LIVINGSTONE 226! 


EST. 1933 


SAM MOZER, 
Edm. 7707 


‘ TRANSFORMERS 


TTT ITT iii) 


Wireless World Classified 


Rate 7/- for 2 lines or less and 3/6 for over | 
line or part thereof, average lines words. 
2 words plus | /-. (Address replies x 
World” Dorset House, Stamford St., 
discount details available on application, 
May 10954 issue, Monday, March 29th. 
ibility aceepted for errors 


WARNING 


Readers are warned that Government surplus 
components and valves which may be offered 
for sale through our columns carry no manu- 
focturers’ guarantee : Many of these items will 
have been designed for special purposes making 
them unsuitable for civilian use, or may have 
Jeteriorated as a result of the conditions under 
which they have been stored. We cannot under- 
take to deal with any complaints regarding any 
such items purchased 


Press : 
No respon- 


FOR 
SALE AND WANTED 


TURN TO 
PAGE NO. 163 


ew RECEIVERS AND AMPLIFIERS 
pes of audio equipment —— and 
to order Bernard 
Ww.l 


2 
Das 


and 


amp! iflers, bass 
12 lists.—Broadcast 
Ltd., sommene, 
10065 


£ 
Equipment Co., 


RECEIVERS, amnion tens SURPLUS 

ND SECONDHAND 
2 M. Unit Amos —~ £5 
S' UND SALES Dx 


Houlsom, 6 


Sohaet one; 


Plu One t 
Penmere Rd., 


iner 


with control 
Acoustical ; 
4/10, sell 


in stock 5 
Reguirements 
250, Grove Green Rd., 
0053 
Super Skyrider 230 
with unmounted 48 
except ANL; ok 


550 

Receiver 116RX 

transmitter, auto 

working order; will 

stations and alter volume 

another room; no wires 

12in concert spencers 

{2620 

SESSIVERS, tat yas - aantus AND 
ECONDHAND 

D'! NCO coil turret CT4 oa ‘a communi- 

ation receiver DCRI19 required Box 

3320 [2495 


order 


NEW DYNAMOS MOTORS. ETC 
Al Le ge ye 230/1/50, 400VA. self-ener- 
f m, ball bearing, £23/15 del 
I ial evision model same price; volt- 

| 

engine. air-cooled. | 
£17/10 delivered 


petrol 
pe, tools 
| 
guaranteed inter- 
television filters. | 
12v 200va, out. 24v, 32v, 
to 250v, out. 250va, £26/10 
for radiogram and general 
and prices as above; the 
[ without smoothing, 
despatch; trade wept 
home 60 mis. 8 of Sutton 


onverters 
radio and 


] sur 
immediate 
chaser 
: id : 
rEI EVISION converter was tested on Ekco tele- 
vision, 12in tube, stated consumption 155 watts | 
from battery only 9'.amps, picture} 
were perfect and completely free of | 
flutter 
are the latest products of British| 
and are guaranteed for one year; | 
f plant, alternators or 400VA alt. 
converters, by return post: state which | 
perm c.w.o., pro forma invoice c.o.d 


THE above 
anufacture 
est detail 


tary 


® 
P E ARC E 66. Great Percy 8t.. 

Ar a 

chargers, 4 models 
ar mains 

transformers 

heaters, et 

ddesdon 


2-6-12v, 
voltage; also larger 
chokes, test gear, in-| 
The Banner Electrix 
Herts fol 


| VISIT OUR STAND No. 


WIRELESS WoRLD 


ADVERTISEMENT FORM| | * 


Michael Faraday (1791-1867 


The founder of modern electrical science 


‘Tradition moves 


with thetimes.... 


It is traditional that a neu 
science must be born 
small back room, and 

once conjured up 
visions of a burning faith, 

beset by the snags of crude 
apparatus, and a succession 

of failures crowned by ul- 
timate — and sometimes 

accidental The 
research worker today backs 

his theory with only the finest 
equipment , and at the birth 

of the science of electronics, 

Partridge Transformers were 
not only in on the ground floor, 

but right there, in the 
back room, 


in a 
the 
phrase 


SUCCESS. 


small 


P 3064—the latest 

development in 

io Trans- 

formers, Technica! 

data sheet No. 5 
on request 


22 
EXHIBITION 


PARTRIDGE 


TRANSFORMERS LTD 
TOLWORTH SURREY 


R. E. C, M. F. 


Advertisements 


NEW DYNAMOS, MOTORS, ETC. 

LL types of rotating electrical machinery up 

to 20kva available, including rotary con- 

ers, rotary transformers, motors. petro!) and 
liesei-engined generating plants, alternators 
and dc generators e are also in a position 
to guote for power transformers; as actual 
manufacturers we will be glad to quote for any 
quantity for home or export 
DIESEL Electric generating plants, Skva. 2350v 
with push-button remote control, starting 
equipment ready for use; £225 
JEISEL electric plants, special offer,——-Diese! 
electric generating plants, comprising a Petter 
type AV2 twin cylinder engine, direct coupled 
to a 6kva 230v, single phase alternator with 
Push-button remote control Starting and 
stopping; limited number only owing to frus- 
trated export order; price £2 each delivered 
anywhere in United Kingdom. 
CHAS. FP. WARD. Lordscroft Works, Haverhill 
Suffolk. Tel 255 10039 


DYNAMOS, MOTORS, ETC.-SURPLUS AND 
SECONDHAND 
D.C. rotary converter, fitted radio filter, 
110 A.C., output 220 A.C., 1 amp 
condition nearest, 
Dolwen, Liandewy, Radnorshire 
(2447 


Roary converters 200-250 

volts input, 200y output 

also number of sundry 

formers; available for 

Box 3594 
OTARY 


Nicholls, 
(3) for sale, 
D.C 

starters and 
inspection Marylebone 

12575 

Electro-Dynamic, 200v 

with smoother 

in box, in per- 

use since complete over- 

available; £15.-H H 

Rd., Northallerton 
12515 


converter by 
d.c. to 250v ax 
for radio, mounted on 
fect order, 6 months’ 
haul by makers. bill 
Salisbury, 5, Hatfield 


TEST EQUIPMENT--SURPLUS AND 
SECONDHAND 
VOLTMETS R, electrostatic, 6kV; £5.-—-Below 
215 
Below 


hf. 
2480 


OSCILLATOR 
Below 

VALVE tester 
ALL in workin 
H 8. CAWSEY 
Byfleet, Surrey Tel 


S new B.C.221; 


AVO mode! ; 


£12 


all-wave 


Taylor 
order 

Station 
Byfleet 


45; 


aggrench. 
best offers aigaine 55 
Tonbridge Rd., Maidstone, Kent (2528 
UMONT Model 241 Sin laboratory oscillo- 
scope; offers over £30.—Box 3891 12626 
P.L. signal generator, 100kc/s to 50mc/s 
dummy aerial and leads, as new Offers 
food, 86, Bargate, Grimsby (2593 


VO valve te oscil stor, bridge, Taylor 


model 


ter, 
minisco 
5.8.€ 


you have 
M 


tudio 
SOUND DISCS 


G E Cc and wobbulator 
generators, oscilloscopes, output 
nvited.—Requirements to & rvice, 
E.il 
with maker's guar- 
antee, £20; Taylor 
new Morphy-Richards 
pyrometer (for thermostat 
CM enthusiasts! A must that 
adjustable elements and Parabolic reflector 
sscUlator unit tunable from 500-¢50mce/s, fully 
et a really beautiful piece of equipment 
7/6 extra.-Walton's Wireless 
ERROGRAPS Saaase recorder, models 
recording machines and blank discs 
tands 
EVERYTHING for the professional recording 
pham Rd 
(354 
JR. ELECTRICAL & ELECTRONIC’ DE- 
corders for professiona’ and amateur use; full 


ond. 40, Newdigate 
meters, valve voltmeters, frequency meters, 
4. Grove Green Rd.. London Ley. 4986 
47A_ vaive-tester in- 
cluding multi-range meter, 
setting of irons) 
£ 2 St., Brigh {2636 
7 been waiting for a vneed time 
(scanners) covering 300-450mc/s, mounted on 
alibrated and fitted in heavy silvered screen 
special price £5; despatched per rail in 
8t afford St. Wolverhampton 
and 2B now avails ble, from 76égns 
DISC 
MAGNETIC tape--Perrograph, Scotch-boy, ete 
(SUPPLIES). Ltd., 178. Bis- 
VELOPMENT, Ltd., manufacturers of high 
details on application 
East 
(2056 


{2618 
i}ti-range meters in stock; ‘our enquiries are 
10056 
EW Advance E.2 sig/gen 
5 adaptors, valve 
manual, perfect, £15; 
52. Borough ton 
test sets, comprising complete Antenna kit. with 
the top of black crackle case containing RL 16 
ing box, with variable output, metering jack 
transit case to any address in 
NEW onanernons AND SOUND 
eau — T 
WEARITE tape decks and component parts 
RESLO ribbon microphones and 
Southport, Lancs Tel. 66155 
quality portaole and corsole magnetic tape re- 
BICKFORD Rd., Witton 
0822 


Birmingham, 6 


RE-AMP/RECORD units for use with Leak 
U.A.D., ete with meter level ind. to 
Truvon. etc., now £16; to suit 
this unit gives rs first-class 
-Pi. amp 
i ( 5 watts 
and £52 for dl watts P.P. with 
and Partridge out. tran 
MOTES amp £1l; 
12 watts P., £2) 
HARDING Pp eotnonics, 
London, N.W.2 


suit Bradmatic 
Wearite, 17gns 


ethers for Truvox 


Rd 
{2636 


120a, Mora 


Enthusiastic amateur and experi- 
enced research workers send 
testimonials of Savage accuracy 
and reliability. Here is one of 
many 


“A transformer and 2 chokes of your make pur- 
chased about 1932 are still doing yeomar 
T. F. MacD., London 


service 


(SAVAGE 


gy DEVIZES) 


€, _ 
‘mitt 


SAVAGE TRANSFORMERS LTD. 
Nursteed Road, Devizes, Wilts 


Telephone : Devizes 536 


SURPLUS 


@ TECHNICAL MANUALS. 
Army (not photostats) varied stocks include 
€74331/2/6, BC-22i, Mi-1 1220 BC-610 
BC-640, AR-88, SCR-522, SCR-508, BC-I9I, 
TCS, SCR-284, SCR-536, etc., et 

@ TRYLON LATTICE LADDER TOWERS. 
5Oft. high triangular section |2in. sides, high- 
est possibile quality complete § with all | 
hardware, galvanised and painted. Brand new | 
in original cases. £40 each 

@ TRIPLE DIVERSITY RECEIVERS. 
30 Mc's Built-in loud speaker and power 

Precision H.F., L.F. and B.F. Oscil- 

Variable gain and selectivity. Band 
pass and tone facilities. Full technical details 
and photo available 

@R.C.A. AERODROME AMPLIFIER) 
SYSTEMS. Include 12-25-watt outside 
speakers on stands with amplifier and control | 
panels portable cases Individual and 
master control. Built-in warning and all clear 
sirens Each speaker audible one mile and 
reversible as micrcphone. Brand new 

@ 100-WATT BROADCASTING TRANS. | 
MITTERS. British made by Woden. Seif- 
contained in 4ft. 6in. metal cabinet input | 
200/250 v. A.C Output 250-watt triods 
Fully valved £22 10 -. 

& RACKS. Sift. 6in. high Channel 
shock base or angle iron types 
and tapped sides, also 3ft. 6in 


Official U.S 


1.5 to 


and | 
drilled 
35)- to 


Ircn 
with 


higt 


@ TRANSMITTER COMPONENTS, include 
all types of transformers, condensers, chokes, 
relays, etc., etc 

@ INSULATORS. 


different patterns 


Large quantities of cver 


Many other items too numerous to mention. 
md your requirements. Lists available. 
All packing and shipping facilities. 


H. HARRIS 


ORGANFORD DORSET 
Telephone : Lychett Minster 2/2 


WIRELESS WorRLD 
NEW GRAMOPHONE AND SOUND 
EQUIPMENT 
IGH fidelity 
5-valve 
tage, covers 
modulated with 
to background 
output 
note displa 
Sound Product 
Marlborough Yard 
"dise recording 
C7J for high-quality re 
mjcrophone equipment 
availabe as a comple 
amplifier and p 
; type C7, for highe 
requirements—recorder m 
complete channel at 110s 
arranged in London 
PLEASE write for details to K.T.8., Ltd., 60 
Aylward Rd., London, 8.W.20 (Liberty anne) 
Callers by appointment only 0209 
Snares AND SOUND EQUIPMENT 
SURPLUS AND SECONDHAND 
RACTIC err new Grundig tape recording 
pone hine clear £61 Box 3754 257 
JEL, tape recorder (1950), two-speed; £4( 
Spivey, Healey Cottage, Batley, Yorks 
( 
reasonahbie 
hester Eccle 


tuner new sensitive 
with 
enders 


channe} 

ick equipment, a 

ality professiona 

nism at 48gns, or 
demonstratior 


E* 
2 3 


NOMPL ETE 3-speed tape re 
coll microphone; 


S R. disc recorder 
Peel 8t Eccle 


ohm 
Mar 
{01 
ler, with mov 
London Box 
2643 


experimenta 
Detail from 


E recorders, 
reduced 
duced to 
OR sale wire Th... mode! 
with accessories, in excellent condition: wi 
accept reasonable offer R. H., 109, Borough 
Rd., 8.E.1 247 
C.A. portable disc tr 
back, ball micro 
£25.—57, Broon 


oiled pmicorte, 
Sound 7h 
e) 1356. 


shop 


recorder onrpiete 
blanks; 
Surrey 
D', recording 
portables and 
etc Details on request 
Ltd East St Brighton 
3 GEC 42in hort t ne 
Truvox tape deck, £15; Elpic« 
amplifier, £10; Trusound PR7 
or offers for quick sale, all u 
4 PARALLEL 
B.T.t 
B.B.C 
Visual 
London 
IM drive 
12 stellite 
cutterhead 
cutterhead 
model). 


appara 
1 studi 


tracking 


Education, Berkeley 


2651 
dise recording motor, £6 packet 
cutters, 9 15 output/< 
4, transformer, 50 

£4/10, J.R. t ecorder 
p85; we My and 
¥e please Wante 


10 


(prof 
motor di { 
recorder 
P.R.A speake 

Vitavox micré 

perfect order, ready 

recording or dubbing 

tape, can also function as 
apparety recently passed by 


ith 
sapphires 
operate 

permanent 
PA 


maker 


dise recorder w 
yphone 


Aithough 
dard cine equipment 
Bits and Pieces" 
please We also 
corder components 
Block J Sunieigh Works 
ey Tel Wem 2378 
disc recorder 


Sun ieigh 


£19/10 
cutter head 
2000 radio D.C 
disc recording motor 
95/+: leadscrew assembly 
table rec ord player, tape recorder, gram m 
(3-speed shaft), speakers mikes nfinite 
variable, reversible leadscrew gear box (co 
£25) ; Bull capacitator tart inductior 
motor : Tw A.C./D.C. amplifier 99/¢ 
pneumatic dashpot, 8/9: infra-red lamp, 72 
i a.e. please Box 3f f2e 
TRANSMITTERS 
HORTWAVE C.W. transmi 5-16 Mc/s 
1 kW; £350 only; receivers unused 
Ltd.. 27. Oldham Rd., Lon 
Ladbroke 2688 (2518 
TV COMPONENTS 
New ir canned 


MSS amplifier 
15 00 


Va 


tter 


Electronic 
Tel 


Avinash 
don. W.10 


NEW 
ELEVISION 
ea 
me 
junction, 
whiskers, per set 
Yard, N.19 Art 
NEW COMPONENTS 
FYLOORESCENT 80 watt 230v complete ba 
st unit, 39/6; 80w brick choke and 
lamp, 14/6; 40 watt complete bailast 
complete fluorescent fittings from 
rectifiers, 12v 4amp f/w 
13/9; suitable charger transformer, 
ampmeter, 6/6; brand new small 
nets, 16/6; multi-ratio output 
Goodmans, 7/6; Diamond H switches, 4/6; 
pole cooker switches, 5/-; charge your dry cell 
batteries with our special charger from mains 
complete unit, 14/9; new G Mhp electric 
rotors, 250v B/p, £4/16 ransformer 
8. pplies, Rear of 5, Coombe R New Malden 
Surrey. Mal. 2655 (Longside Maiden 5S.R 
Station) 10038 


cored 


transistors 
crystals with 
Marlborough 


starter 


radio 
t ransformers, 5 
4- 


of 


APRIL, 1954 


ELECTRIC 
SOLDERING IRONS 


reduce costs. Solon 
soldering is always clean, reliable and 
simple. Five models, in voltage range 
100-250; each with 6feet Henley flexible. 
65 watt; oval tapered or round pencil bits. 
125 watt; oval tapered or round pencil 
bits. 240 watts ; tapered bit. 


Solons save time, 


ova! 


Write for Folder Y.10 


w .T.HENL 


41-53 Hatton Garde: 
SS on 


SPECIAL OFFERS 


ROTARY CONVERTERS. Input 
1) volte A y 10) watt 
A evailable with 12 
HIGH STABILITY RESISTORS 
vitreous, large stocks held at | 
INSTRUMENT KNOBS fin. v in 
Bakelite Z/- ea. Pos 
RECEIVER R1132A 
wn 11 valve Superhet 
touether with a stan 
at the spec 


t, 1 
ond wire wound 


skirt, Black 


fler you this 
vering 
lard 200 v. A 
t 26/15/-, carr 

mused including vaives 
been in storage are slightly 


ial price 
are brand new 
but as th 


have some 


high f ty sit with separate 


netant impedance 


AMPL IFTERS. A 
In metal case 
ne amplifier is ideal 


et 
LESS 


val ve 


VALVES, 2£12/10/- 
£15/12/6, Carriage 1 
“imans P.M. 12in. 15 
ees apeaker at alow price 
£6/10 
e for above 19*«17 
veok, « arrying henée 
Worth doubl« 


mplete with al 
raanens Nie G ohme 
b Ideal 


13in 
partment for cable 
Moving Iron 


VOLTMETERS. 6-% jin. open scale 
60/-, worth double ‘ watic in. Flash 0/2000 
40/-. 0-300 Fi « Coll 
n. Flush Moving Coil, 7/6; 0-40 2in 
10/6, stl 
sLow- MOTION DIALS. 6in 
r 


rect ideal r 


ish ; 0-20 


0 
Flush M.« 


Sealed 0-100, re 
wave 


ductior 
eters, signal genera 
rs, etc py aw whil 5/6, post 1 

“ ELF ’ CIRCUIT BREAKER. Avoids blowing mains 
ise f cireuit is overloaded Reset in an 

Very wetul op test bench Size Jin. round 


e they last 


instant 
96, 
PYREX AERIAL INSULATORS. G! 


threaded rod and terminals 
with fixing flange. 


ass dome type with 
each end 2pir 
serials andin particular 
mly Q/-, post 6d 


WILCO ELECTRONICS 


DEPT. WW 
204 LOWER ADDISCOMBE RD., CROYDON 


iam 
Ideal foral 
wbin walle or panels, et Price 


NEW COMPONENTS 
i phone inserts (Cosmocord 
brand new; 15/6, post 

(Retail Dept.), 29, 

0036 

Sults you can do no better 

and coilpacks ask 
i Sd (Stamps) today 
cults. our new coil- 
ts of matched radio 
order department is 
ber, all Osmor iines 
iries invited.) Dept | 
| 
Bridge View | 
Tel. Croydon 


Components SURPLUS AND 


ECONDHAND 
) CLEARA 


t RADIO PRODUCTS. Ltd 
Be ig H ( ydon 


Tottenham 
Museum 9188 
tage 


400 


NCE, Lid 27 
ion. W.1. Te 
Apac vo 
post paid 


ot <2, 
1% "e c.ip & 6: 
500. l2v. 1% 
clip, 1/9; oti 7s: 
52+52, 350/425v, 
: 1x2, clip, 4/- 
550v, %&X1%. 
ay 4509 
5, clip, 4/9; 
ended, 5/6; 
all voltages, 
sLocK, guaran- 


350/425v, 


wire 
ee ve 


narkea new 


3 om 
with E.H.T 
eater 


a ith 


comprising | 
windi ng to give | 
winding f 
width 
ine and 
ent appr 


po. 


vaive T.R.F. us 


ake. ile 


ng IT4s 


ase with 


waveband and 
bat 

t A pai 

sh 
mm. supplied 

phones 
etc 

1s and 


lents 


brand new 
case. 2in 
8 post 
6.3v, 2.5A, 
post paid 
Pottenhnam Court 

Mi iseum 9188 

d., 11 


Bakelite 
a oxed 


50ma 


240v, 12 


surplus 
70, 140, 
£5 per 


superhet coils ‘with 
at 500 volt, 
slides, 3/-; 1175 
10watt vit- 
20watt, 2/-; WX6 
CV455 @ 7/- 
3/6; VR55 @ 7/-; 

PT n stock; 
38 Chalcot Rd., 


enquiries for goods men- 
which we stoc in large 
2,00002, also Siemens 
e.ays < 001? Various 
ati type tele- 
Ay bel a 
Bn ye 
inst 
yndon 


ans vo 
telephone 


N.16 


(2687 


| controls, also a highly sensitive 
CG 


| eye. 


WIRELESS WorLD 


Specialists in the manufacture of the 


HIGHEST QUALITY CHASSIS: ie - 


for over 20 years 


‘| MODEL FC.38  As.8.,22" 
heterodyne 
iving 8 watts push-pull output with negative 
eedback and separate BASS and TREBLE lift 
controls. Flywheel tuning and a magic eye 
Three wavebands covering 16-50 metres 
190-550 metres and 1,000-2,000 metres 
PRICE £23/13/-, including tax. 
10 valve Super 


MODEL RP.AL fucttane’ Supt 


giving 10 watts push-pull output with negative 
eedback and separate BASS and TREBLE lift 
R.F. stage 
Flywheel tuning and a magic 
Four wavebands covering 12-90 metres, 
190-550 metres and 800-2,000 metres 
PRICE £31/19/8, including tax. 


Super 


chassis 


before the mixer. 


Table Model 


TV.5 TELEVISION RANGE 


A 19 valve Superheterodyne Circuit 
instantaneous 5 channel selector switching and 
aluminised rectangular flat-faced Cathode Ray 
Tube with tinted filter. 14in. and 17in. Models 
available 


THE T.V. THAT HAS 


with 


THE TRUE BLACK 
AND WHITE PICTURE 


PRICES : 
Chassis, £54/0/3 (inc. P.T.). 
Table Model, £61/19/- 
Console, £72/9/- 
Chassis, £64/15/11 
Console, £82/19/- 


* 


TV.5 14in 
TV.5 l4in. 
TV.5 14in. 
TV.5 17in. 
TV.5 17in. 


inc. P.T.). 


McELROY-ADAMS 


Our Showroom at the address as below is 

open daily from 9 a.m. to 6 p.m. (Saturdays 

5 p.m.) and we are always delighted to 

demonstrate any of our Models or supply 

any information regarding them. If 

to visit us please send for specifi 
required 


inable 


auions 


WIRELESS & 
TELEVISION 


ARMSTRONG 


Telephone : NORth 32! 3,4 


CO. LTD. 


ury Trading WARLTERS ROAD, HOLLOWAY, LONDON, N.7 


147 
COMPONENTS—§ 
SUPREME RADIO 


t 


London 


RPLUS AND 
A 
R« 
Te 


watord Rd.. Manor 
lif, 1260. Est 
SMASHING bargains for 
EN ated mains 


all constructo 
dropping resistors 
s for adjusting and 
3/9 ea l5amp 
1.2k ohms, 5/9 ea 


case, 5\4in x 
bargain value 
stal diode 
ong, our 


ake ite 
use, 
uses a cry 
tube type, 18in 
transformers, battery or 
bargain at 
vo 


control less switch, meg 
10pf 50 100. 300 and 
‘ doz. or ass. doz 
and watt resistors, 4 
grey finish, 
mut, i4in x6in 


ready punched 
Sin, our price 


1Ohy, 100ma, 7/9 ea, 
R.M.1 3/11 ea., R.M.2 4/3 
M l a., R.M.4 18/- 
WESTINGHOUSE pe 


ea 
250v 
6.5v 


ea 
metal rect 14A46 
0.250v. Sec.: 

type, 8/9 ea 
Small metal can 
ea. 16416mfd 550v 
2/6 ea. S2mid 550v 
32+ 52mfd 


450v 550v 


Primary 

vy Samp 

m electroiytics 
l6mfd 350v, 1/11 
5+24mid 550v, 


surge 


8mfd, 1/11 450v 
4mfd 150v Dryliti« 
Special line: 20mfd 12v 
100mfd 12v, 1/6 ea 
iper bargain lines in stoc 
no c.o.d. Send ee 
under £5. 244d 5 


a 
w pen 


types 


WANTED. EXCHANGE, ETC 


V HF test equipment 


TS47AP, T8174, TS175/U 
ana ysers; BC221 meters 
U test gear 


T8148 or TSX-48F 
TS69, 


microwave 
return 
7. Lisle 


equipment; highest 
Ger. 8410. Universal 
Bt Leicester 

wc2 { 
ANTED VFO. units in new 
modified condition 
MPG 
London, 


Wilcox Gay 


GROUP, 
w.6 Tel 


receivers A.P.R.4, also T.N 
18, 19, ete., ang my radio test gear 
LESLIE DIXON & C 14 ueenstown 
Battersea, 5 8 vm ay 2159 
Cee winding machines, Douglas No 
similiar preferred Walinst, Derwent 
ANTED, R.C.A 
any R.C.A 
and metal work 
McELROY-ADAMS MFG 


Greyhound Rd London, 
1138/9 


72". 


ANTED TCS,6 or 


mint condition 


Lid., 46, 


Greyhound Rd Pulham 
0 q 


transmitters, all types or 
components, including chassis 
GROUP, Lid., 46, 
wo Te Pulham 

10196 
horns 
Oxford 


state price 
Place, Leeds 
[2537 
TCS/12 transmitters in 
also control boxes for 


metal projection 
Radiovox, Lid 5, 


ame 
McELROY- 


hound 


ADAMS MFG 
Rd., London, 


GROUP, 
wé6 Tel 


Lid., 46, 
Gre Fulham 
; 

ANTED, T47A/ARTI15 
mitters, 0-1 generators 


Li pverpoo Airport 
ANTE pre-war Marevni/H.M.V 
tion aie rasiogram motor Bridie 
Manor Park, Lewisham 
ANTED speech inverter 
shift converter; pease 
and price.—Harris, 93, Wardour 


TA.2J 


et 


and 
relays 


trans 


also 
give 
Bt 


frequency 
full detail 
W 


(2604 
ANTED, set manufacturers’ or ex-Govern 
ment radio equipment, jarge or smal! quan- 
electrolytics. speakers. meters, 

Ss 
5. Fitsroy 8t.. London W.1 

a9 
HRO coils, Rxs 
827s, etc Details 
Grove Green Rd 


etc., 
to & 
London, E.11 
0165 
transformers 
quantity, to Elwell, 
Maidenhead 
2548 
microphone assemblie 
Epta Engineering Cc 
Kensal Rise, N.W.10 
12617 
microphones 
required top 
(Cambridge) 
London, ' 


) 
ANTED, 
Reply 
Harcourt 


Ferrant! type APS 
stating price 
Close, Dorney Rach, 


American 
“ANB M-Cl 
Rd 


or ._ No 15 
qu antities 


al Suppliers 
"hoon 1 k hd 


Co. pay highest pr 
de tor all American equipment, 
sets, transmitters, receivers, et« 
Jersey St.. Manchester, 4 

¢ 


“LTHAM RADIO 


Tel 
(0228 


WireLcess Wor_p Apri, 1954 


TED, EXCHANGE. ETC 


WAN 
’ RGENTLY wanted, manuals o tructio O8.. ate. * WESTA- 
"AUTOMAT” HOME CHARGERS, | Di rook, dase ete oo "Auierican or Britt | Cire” °* SELENIUM. RECTIFIERS. 


‘ rdour 8t L L.T. in G t Britain. 
CHARGER KITS, Berra 2504 ardour St. 2509 || Latese Current Products. NOT Surplus. 


W°*s TED. Shaded | I manufac- 
SELENIUM RECTIFIERS turers prepared, to piace sua!" ggntrac 
for large quantities suitable f zt y t CURRENT PRICE LIST 
P z r (ne , mn oz toraue tail 

New Goods with Full Guarantee oat 2. (nominal), 5:0 of tor baa 
POOLPROOF CHARGER KITS, geuuinely trouble ( YVASTED for group of blind bo; en | DEDUCT 15%, FROM S.T. & C. PRICES. 
and ultra reliable as sold for 11 years through money enthusiasts, a seco 7 5 P 
with full date sheet an r¢ nstructions recorder; please send particule to th 4 A E.H.T. K3/15, 4/5 ; K3/45, 8/2; 
Samp. Westalite rectifier, 65 watt impregnated trans ~* D.B.C., c/o Headmaster, My 
ballast/indicator bulb for % v., 6 ¥., 12 9 ’ Society for the wit, Dorton, Aylesbury. [2 BRIDGE CONNECTED FULL WAVE. 
charger 46/-, p.p. 1/10, handsome siee! ease ANTED, BC-610 Hallicrafters, RCi > 31.6. 26/-; 2.5 a., 29/-; 


t 2 transmitters 
, ditto but 2 amp. rectifie rand é t fre 
, ballast bulb 7 6, all - e. 


Lane. Hammersmith Ww 6 
» BBO watt trane ANTED, R.C-A. speech amplifiers adh Pog va 
P 9 1122 d , and aerial ng ,- ’ a. an 
17 tb., for 6 v./12 v. charger nG “ beatine emantity 78)- +24. ‘Re: 
! Office and Work 1 a., 70/-; 1. 112/-; 2 @., 
ROTARY CONVERTERS, for televisior : Beavor Lane, Hammersmith, W.6 Tel. Riv 5 a., 174/-; all post 1/2 
}, supply, output 230 v. A.C,, 250 watt 53 | ~ BRIDGE CONNECTED HEAVY DUTY 
“ ‘ ANTED, g« lit , cation 1 
new, oh, cart 12/-, erate 30/- returnable TED, go08 quality pemneneiiantic a Tiin. SQUARE COOUNG Fins. 17 ¥ 
AUTO’ ” HEAVY price aid. established since 37.—I , 6 a., 49/6; 10 a., 56/-; 
bury HOME CHARGER adio, 58a, Newport Court. 1 min. fror rice BRIDGE CONNECTED HEAVY DUTY 
Virtually unwreckable sel er § Ba. t el. Ger. 4¢ ; rite Funnel Cooled, also 
- a. O18 7jin. SQUARE COOLING FINS. Re- 
ANTED, signa! generators typ ) i l vised price, same both types 
53, 54, 56 and 101: also any Ame n te 102/-; 20 a. t18/-; 30 a., 
equipment with prefix TS B trican re £12/15/-; 33 v. 6 a., OI/-; 
ceivers types ARS8, APR4 or similar Send 168/-: 20 a.. 188/- + 54 v 
price and details to Hatfield Instruments. Lt : 4 ' 
—— a 142/- ;72v.6a 154)- ; 10a., 178/- ; 100 v. 6a. 
75. Uxbrid R Hany Ww aling ° . ” 
antes “7 se = ; étt ; 10 a., €12/15/- ; all post 1/10. 
ALVES WANTED 
ALVES w bts oa Marconi /Osré SP4 “WESTALITE” (BRIDGE), !2-15 
VMP4/VMS4B.--24, Mi Rd erhi 


"slider res hig 


tock not su best LL types of valves required f 
6, p-p. Od. 24 quantity and condition Bent 
Samp., 15/6, 1 o Chalcot Rd N.W.1 Prim 


large finn 45/- each offered for 31 ve ( ; ; 
Small space h.t 723A/Bs; any quantity r export £.H.T. RECTS., [4D, 134, 22/- ; 36 E. 'H.T 60, 
2 100 ma. bridge, 14/6, Write Pype Hayes Radi Kingsbury Rd 31/10, all post extra. 
»E miniature 200 v. 20 m 6, 230 00 nw Birmingham 24 Erdington 4947 (245¢ 
bridge, 22/- aH 5 ee S : te. a3 ne oe nae SP Wholesale and Retail 
% BENBWBAT.” battery desulphator and conditions 8 ly Co. (Leeds) Ltd y 7 > Special Price for Quantity. 


1/9, post 3d. Car. size, 3/-, post 4d ’ 3607 
CHAMPION PRODUCTS || Woeeceiver Soe* 3? oval “Wile Be T. W. PEARCE 
Bonson, 70 Dales m Ave Manor ar 66 GREAT PERCY STREET. LONDON, W.C.1 
‘ay, LONDON, N.21. London, E.12 [C25 ff Pentonville Rd. Between King’s Croas and Anget 

43 Uplands Way, ’ Phone LAB 4457 Con ACT Lense 
ODERN oOMtAG 'T LENS CENTRE 7(J.1 
Endsleigh Court, w c l Deferred tern 
Booklet sent 02 

CAR RADIO 

ASTERADIO car radio for ale. first-cla 
condition; £10: 12-volt positive earth 


—FOR PIONEERS— = || fiiep: 17 The Crescent. Lymm, Warringors || For PROTOTYPE & EXPERIMENTAL work 
400 Mc/s TV. Parts EWIS RADIO Rave the ‘best selection and here is the N. E. A. L. 
Experimental Transistors. Wainer. aoe, bOee tre. stalls. UNIVERSAL CHASSIS 


m f 
Cabinetware F eyes S r: urn ba ally TOPS (10in in.and SIDES (in tir 
Leaflets 1/- ELEVISION jiogram ap Se.w.g Ready punched for valve holde 
BEL SOUND PRODUCTS CO., atta ag aise UV. 
. ALNUT radiogram and television cabinet Please send 8.4.8. for Mustrated particular 
Marlborough Yard, Archway, ‘ soundly constructed: stamp for deta N.E.A.L. ACOUSTICS, LTD., 
London, N.19. Telephone; ARC 5078. R. Shaw 69. Pairlop Rd., Leytonstone, E.1 Court Street, Leamington Spa, Warwickshire 
4 


ABINETS made to order end detai 
quotations; bass refiex cabinet finished in 
period or contemporary tyle ee displa 
advertisement age § t Leak 550 lou 
speaker cabinet ¢ J fc Gor dé an 
A 


QUARTZ CRYSTAL UNITS | £°C0"touttine: ‘Maxe),“tamosteaa “oulvee | MAGNEGRAPH 
sae REPAIRS AND SERVICE (2588 |] SPECIAL OFFER!! /7in. reels 
LEG TRIC Disnkets and paired good quality tape medium coer- 


clent servic ity, post free, each ee 206 
ELECTRONIC, 157, Tullibardine Rd SheMeld elated: 
11994 TAPE AND WIRE RECORDERS, second- 
j MAINS transformers rewound, new trans hand, of all types, bought, sold, exchanged 
i | ormers to any specification 
| MOTOR rewinds and complete overhauls; first NEW RECORDERS 
class workmanship, dv y guaranteed Ferrograph 2A 
PM. ELECTR Xo Ltd F “T Bides Vortexion 2A 
} | Warser Gate, Not ti . 7m 17 pl. 4789 Grundig 700L 
| 01 Magnegraph 
B. & H. Reporter, battery operated... 
transformers touts B. & H. Reporter, with speaker . 
transformers hok fleld ) SECONDHAND RECORDERS 
copy rewound or to specification; « ypes Ferrograph D, with microphone 
| > en ey ‘ Vortexion D, with tape 
| cW_ transformers manufactured I : 
. Soundmirror, complete 
The t B7 unit is mounted in the stand specific requirements, including ol 
ype ; a ard B7G range of quality transformers and ch ‘ Magnegraphs, complete from 
| 
| 
| 
| 


Ltd,, Vanguard 


oa aa and is hermetically sealed and fully | TOROLDAL coil winding capacity available B. & H. Travacorda, 3} i.p.s., battery 
Availabl ‘ he { YOUR enquiries will receive prompt attention portable, complete oui 
vailable for the frequency ranges from 100 kc/s when addressed to ACCESSORIES 
to $00 ke/s. and from 3 Mc/s. to 16 Mc/s. Gold| AISH & Co., Ltd. (Transformer Dept.), Var Footswitches 
electrodes applied by cathodic sputtering give | guard Works. Poole, Dorset {253 T Racks. for 12 reel 
permanence of calibration. Norma! adjustment RANSFOR MER rewind service aaine ebay aed Dicks 
accuracy 0.01% M d 0.003° E.H.T. transformers and chokes, prompt Limpet Telephone Pickups 
ms ye ’ o Max . erie ae o | de iver, range 3 of rep mcement types ex stock or All types new and secondhand Tape, 
r lelivery can be given of most frequen- manufactured to your specificatior “ Micrephones, Stands, Speakers, etc. 
cies, and we will be pleased to quote for ei ia leon ~ ag ye og haces 7S REPAIRS mechanical and electronic, on 
, adbroke 22 , , 
your specific requirements fo20x all types of recorders carried out by specialists 
THE QUARTZ CRYSTAL Co. Ltd. AINS transformers, E.H.T. line outputs HIRE SERVICE in Greater London Area 
63-71 Kingston Road chokes and field coils, et p omptly and only from 2 gns. per week 
NEW MALDEN, SURREY ecient remained of manulactured to Sy || $.A.€. for details. Terms: C.W.O. 
: Cables, etc LADBROKE REWIND SERVICE. L 820a |, HANWAY PLACE, OXFORD ST., 
MALden 0334 QUARTZCO NEWMALDEN | Harrow Rd., Kensal Rise, N.W.10 ease LONDON, W.!. Tel. : LANgham 2156 


. 


SUPERHET TUNER UNIT S/H3. Three 
wavebands, 16-50, 200-500, 800-2000 metres, 
flywheel tuning, coloured edgelit station 
named dial, complete with valves, 787, 7B7, 
6H6GT, escutcheon, plugs and leads, designed 
operate with all types of High Fidelity 
equipment and tape recorders, £10/10/-, 
T.R.F. TUNER UNIT R/F2. A med. wave 
Tur er Unit, employing a Variable Mu H.F. 
Pertode, coupled to an infinite impedance 
detector, with a cathode follower, exception- 
ally sensitive, the ultimate in design for dis- 
tertionless output for High Fidelity equipment. 
Station mamed, edgelit, glass dial, chassis 
size B4in. x 4in. x 2in., valves, 6K7GT, 6SL7GT, 
complete with leads and plugs, £6/15/-. 
A.C. AMPLIFIER. A 3 valve amplifier for 
A.C. mains, 200/250 volts, employing negative 
feedback tone control, giving an output of 
four watts, with input netwerk for all P.U. 
types. Complete less speaker, £4/10/-, plus 
5/- carriage insurance 

DULCI” RADIO/RADIOGRAM 
CHASSIS, full range of these outstanding 
chassis available, illustrated details from— 


O. GREENLICK LTD. 
14, Hillside Rd., Tottenham, London, N.15 
Tel STA. 2991 


to 


ell CWC tH 


ign 


Specialists 
2 e Tel: 


cation Components 


STAND OFF 
INSULATOR 


For 1500 volt working 
Overall ay 
Over 86". 
Dipped tinned spill 
35° Thread and| 
hexagon 6BA 


height 
chassis 


These are reproduced 


MINITRIMMER 


Standard 
mum capacities up 
to 13p.F Voltage 
500 DC. Base i 
Square with fixing 
centres for 10 BA 
+” apart 


Details from— 


OREN @ 


DEVELOPMENTS CO. LTD.| 
ULVERSTON, NORTH te 


Tel: ULVERSTON 3306 


(approx) actual size | 


max! 


| originals or 


| vice 
| Co 


| brushes, 


| 
| 
| 


in Sub) 


WIRELESS Wor D 


REPAIRS AND SERVICE 
EPAIRS.—Mains, E or OP transformers, 
field coils and chokes; also armatures and 

motors. New transformers designed to specifi- 
cation. All items fully vacuum impregnated 
TRANSFORMER SERVICE Co., 2a. Frithville 
Gardens, She aera Bush, W.12. Tel. Shep 
herd's Bush {00 5 
LECTRICAL. test and 
Standardized, all types British or American 
ammeters, voltmeters, ohmmeters DC/AC 
multi- ney meters, etc.; meters converted to 
Specifica 
THE EL EC TRICAL INSTRUMENT REP am 
SERVICE, 529, Kilburn Lane, London, 
Tel. Lad. 4168 iti 
ATw equipment repaired, rebuilt, modified 
disk or tape recorders, amplifiers, tone con- 
troi units, sound projectors; quotations without 
obligation.-Bernard J. Brown, 33, Coles 
; 002 
lan printing. accurate copie f cir- 
jagrams, valuable documents from 
tracings returned to you by post 
hours; s.a.e. for free price list Wetton 
& Wetton. 404a, Pulham Rd., 8.W.£ 
2627 
and out 
col etc 


instruments repaired 


in 48 
Denny 


EWINDS and conversions to main 
put trans, pick-ups, fields. cloc 
from 4/6; PP equipment a speciality 
uaranteed.-N Rewinds 173 
oe N.W.10 Te 


7 
2 transformer; rewind. mains output 
i.f.s., ete.; all types of new trans., et 
plied to specification; business heading 
card for trade prices.—Majest 
180. Windham Rd., Bournemout 

S professional sound recordists ana 

bers of the Association of Professiona 
cording Studios, we are particularly we 
fied to give advice and service on al 
ef sound recording and reproduction 
tape equipment a speciality Circuit 
ry ~ pan pan modifications carried out 

ve freely given See also delow 
COMPREHENSIVE service to trace 

design, manufacture and 
equipment carried out 

equal attention given to small 
See also below:—Autochangers, 
cleaning and adjusting at fixed 
plus carriage; a'so al! repairs 
enquiries invited: callers by r 
b.ease.—-Arie| Sound, 57, Lancaster 
don, Paddington 5092 ( 


ARMATURE rewinding service to the 
vacuums, drills, grinders, 
denta)} motors. vacuum cleaner armat 
placed from stock, 24 hours service; ever 
guaranteed; we also specialise in complet 
hauls and rebuilds of vacuum 
vacuum cleaner parts, hoses 
for any make in stock 
95. tee Lane, Leeds, 1 
NTS. CELLULOSE. ETC, 
Pant ae handbook, 3/6 post free 
lose and = 4 rae Paints and al! sprayin 
Sa ogg 3 “peed catalogues free Le nard 
Brooks arold) Wood omford 207 
“BUSINESS AND PROPERTY WANTED 
iT-CLASS radio electrical shop with 
"i. agencies required: within 40 
London.—Box 3695 
BUSINESS OPPORTUNITIES 
LD-ESTABLISHED firm of exporters | 
electronic fleld. invite manufacturers 
ing overseas sales. to communicate Box 
WORK WANTED 
AEM BLY, wiring of all types of electronk 
eqpt., contro! apele, switchboards 
R.A.E., 377, High Ra London, N.2 
wr re and wiring of prototype eu 
B., 13, Gainford Gardens, Manches 
2486 


able 


Green, 


-EOUR service, 6 months’ guarant 


aspects 
Desig 
SB ce ghnec 


intment 


7 Lor 


x 
tra 
hood dryer 
ires re- 


job 
ve 


bearir 


tric 


ead 
m iles 


PK 
0239 


et 
0219 


ter. 10 
RAWING 
high 

ry 4 

| Potters Mx 

OL YSTERENE machining 
contractors, sma! 

Sound Products, Co 


and tracing facilities ava 
quality, professional pr mpt 
Drawing Services, 218. H 


gh 


A.L.D. ap 
eces toc ppro 


Mariborough Yard Arch- 


| way, N.19 5078 01 


Arc 
LECTRONIC sub-contracts 
modern miniature 
work, skilled 
Television, 
Surrey. Tel 


and p 
technique, 
lapour only 
Electra House 
Haslemere 1134 
CAPACITY AVAILABLE 
RAWING office capacity availaple 
details or circuit layouts.—Box 542 


RODUCTION Winding Company 

Essex, will ve capacity 
near future for all types 
assembly of light electrical equipment 
assemblies; specialists in quantity winding 
armatures and stators --Tel, Brentw oa 5355 


MISCELLANEOUS 

3 IRONCLAD meters, 8in dia 
M/C 0-40A, O-20mA 
! OILPILLED _ transformer, 
1kVA pri.. 220V, sec. 60kV 
2 TRANSFORMERS, 10in 10in» 
| Prt , 200-240V, sec 
DRAWING 


10kV 
Board, 54in 32in 
ing arm, adjustable wooden stand 
BEALWOSE, 


pe 
exp. govern 
Astra Radi 

Haslem-*re 
2606 


ie 


Brent 
availavie 
of co: 


M.1.0.-15 
27in x 18in 
10in 


with 
Box 


types cabinet cha 
ck c., to your own specifications 
capacity available for smal! milling and capstan 
yp te to lin bar 
PHIL TT’S METAL WORKS 
Chapman 8t Loughborough 


all 


Lid. (G4B1) 
{0208 


DEVASTATING 
mua 85 8 
0 


NEW DEVELOPMENTS 


in HIGH FIDELITY 
EQUIPMENT 


/ 


3S 


at 


285 CAMBERWELL ROAD, 


LONDON, S.E.5. 
Telephone’ RODney 4988 


Call and near 


New LEAK Ti 10 AMPLIFIER WITH POINT 


ONE PRE-AMP 


Complete 27 gens 


KORTING Electrostatic Treble 
Speaker Unit. High Impedance 
Low impedance 
@Q.U.A.D. Mk. |i Amplifier with cone 
control unt 
LOWTHERA. M /F.M. Radio Tuner. 
CHAPMAN A.M./FM. Tuner, type 
FM 8 
CHAPMAN Standard 54 Tuner 
SOUND SALES A-Z Radi: Tuner 
LOWTHER Model L.E.5 
ARMSTRONG Radiogram Chassis 


LOUDSPEAKERS 
GOODMANS Axiom 150 Mk. Il 
WHARFEDALE Super 5 and 8 
WHARFEDALE W !2 C’S 
WHARFEDALE 3 Unit Corner 
TANNOY iS5in. Dual Concentric 
TANNOY 1 2in. Dual Concencric 
STENTORIAN HF. Units from 
BARKER Duode 
ROGERS Corner Cabinet 
WHARFEDALE W.'5 C'S... 
WHARFEDALE Golden 10 
GOODMANS /0! and 102 from 


PICK-UPS AND AUTOCHANGERS 


DECCA X.M.5. with new type H head 
CONNOISSEUR P/U. with head 
ACOS HGP 39 Pick-up Head 
CONNOISSEUR 3-speed Motors 
GARRARD Autochangers 
COLLARO Transcription Motors 


& 9 
ow 
a2 


Hours: 9.30 a.m.-6.0 p.m. Including Saturday. 


sco 6S 


ewooc. 


—-woococeocoocwse 


3 
5 
3 


CABINETS TO HOUSE ALL TYPES 
OF HI-Fi EQUIPMENT Send SAE 
for photos and prices 


TAPEDECKS AND TELEVISION 
GRUNDIG ° ow hon a7e8 1 
GRUNDIG Con 

WEARITE Tape Decks 

TRUVOX Tape Deck 

LANE Mark IV Deck 

LANE 2 sceed Compiere Recorder 
EKCOVISION and other teading make: 
TELEVISION. Prices irom 4 gns. 


HIRE PURCHASE TERMS. 
EXPORT ORDERS ACCEPTED. 
CAL rary 3 ben FoR 


SERVICE AFTER SALES 


®eecoco 


150 


—TUNERS— 


9 Band 
RF, F.C 
Variable Selectivity 
Tropicalised. Suitable 
High Quality Amplifier, €44, Tax paid 
A new model similar to the well-known 
S6BS but only 3 Wave Bands; |!6m-50m 
195m-550m, 800m-2,000m. £30. Tax paid 
As S36 but 4 Wave Bands 12.5m-37m 
35m-100m, 90m-250m, 190m-550m £30 
Tax paid 
3 Wave 


(6 Electrica 


ZF 


band spread) with 
Delayed Amplified A.V.C 
Fly Wheel Tuning 
for use with any 


R.F. pre 
Delayed 
Tax paid 


Bands, !6m-2,000m 
Amplifier, variable selectivity |.F 
amplifier A.V.C. €21/6 
As $5 but 12.5m-550m. €21/6/8, 
The Standard high-quality Feeder 
Specification as ut without 
amplifier. £16. Tax paid, 

A modified all 

for use with Leak 

Quality Amplifiers 


C. T. CHAPMAN (Reproducers) LTD. 
RILEY WKS., RILEY ST. CHELSEA, S.W.10 | 
LAxman 


Export Enquiries Invited 


| 
Tax paid 
Unit 
R.F 
version of models is available 
Acoustical and other High 


TR1154/55 RECTIFIERS 


Input :—200/250v., 50~S.P. Output :—6.3v., 
13A.—220v., | 10m.a.—1200v., 200ma 
NEW CONDITION TESTED -GUARANTEED 

£17-10-0 per sec 
A. J. WHITTEMORE (Aeradio) LTD. 


Croydon Airport, Tel ; Croydon 5791, 4383, 7744 
Surrey Grams: Aeradio, Croydon 


20’- 


POST FREE 


Carriage extra 


PLASTIC RECORDING 
TAPE—1,200 ft. SPOOL 
Nearly every customer has re-ordered 


after sampling. Empty plastic spool 2/6, 
SATISFACTION GUARANTEED 


RONALD WILSON LTD, FAREHAM, HANTS. 


YOUR METER DAMAGED? 


Leading 
Electrical 
Instrument 
Repairers 
the 
Industry 


to 


Contractors to The Ministry of Supply 
Repairs by skilled or of all makes and types of 
Voltmeters, Ammeters roammeters, Multi range Test 
meters. Blectrica! Thermometers, Recording 
ete, Quick deliveries —for speedy estimate se 
lnstruments by registered pow to 


L. GLASER & CO. 
Electrical Instrument Repairers 
96-100 ALDERSGATE STREET, E.C.i 

Tel.: MONarch 6822) 


altamon 


WIRELESS Wor.Lp 


MISCELLANEOUS 
100,000yds of Single 1/028 PVC 
t thousand yds, and 100,000 
: thousand yds 
and 166 single 
cotton-covered Co J @ 2/6 per ib 
AP PROXIMATELY 5,000 J of low-impedance 
- ied air-spaced Co-Ax 60ft coil Sample 


il 5 
H J BOULTING, 
Leicester Tel. Gran 5 
AVE records pr ssional d 
your own tape t 
r.p.m. double- sided 


‘OR Bale 
Jab) 

yds 
ALSO 


Litd., 21, Wellington Street 
y 904 
ibbed f 
har can aff 
10in 15/6 
R Pp M. double-sided 
ones 50/-.--Sound 
Clover Mews, London 


10in records 
News Pre 
S.Ww.3 , 


disc transcript 
-; still the 
Recording 
London, 2 
and 20 meter, 150 watt 
813s, power packs 
1.250v, on 6ft Eddystone rack 
condition, Huddersfield, Te! 
GH vacuum impregnation unit or tle 
or batch coll impregnation service to R.1.¢ 
pecification 214 or individual requirement 
Blickva Lordship Lane. 8.E.22. Te 


0310 } 


transferred to 
Queensway 
ueensWway, 
ings, 

r 


recording 
or phone 
Private Studios, 123, 
W.2. Te . 4992. Studio recorc 
recording service 
LYWOOD-—Hardboards 
price lists and samples, in 
hogany ply 10d sq ft, sheets 
board all sizes, trom 6d sq 
(100 miles).—N. Gerver, 2-10, 
5,806 


fr 
Mare 8t., 


4-sided, 
° / =) pius 
prices in proportion for special punchi Ing 
charges, valve holes, 3d: transformer cut-out 
6d; other holes 2d each.-Wood & Toy, 5l 
Whinfield Rd., Worcester 95 
NGRAVING amateurs and trade could take 
the opportunity of engraving problems ir 
the future by getting in touch with A.G. En 
graving, 19a, Windmill Rd., London, 8.W.1 
Bat. 5793. Brass, bronze, erinoid, Perspex dials 
one knob or repetition equal entertained 
003. 


OPPER wires enamelled, tinned 
silk covered, all gauges: B.A 
washers, soldering tags, eyelets, 
aminated bakelite panels, tubes 
Tufno) rod headphones flexes. etc 
pub.ications, full range available 
trade supplied Post Radio Supg.ies 
Gardens. London, E.4 
OUR tapes to disk (78 & L.P 
genuine), disks act 
terms on 3 y LM... & Ferrograph Reé« 
corders; reasonable; and mo bile service 
professional standards, Eroica 
Services (Regd. 1949), Peel St Eccles, Man 
chester, Eccles 16424, Musical Director Thurlow 
Smith, A.R.M.C.M {0121 


PUBLIC NOTICES 
HE University of Southampton 


0138 
Microgroove 
essories 


SC BOLARSHIE in Electronics 
APPLICATIONS are invited for a joint Post 
graduate course in Electronics at the Universit; 
of Southampton and at Vickers Armstrong 
Ltd., Weybridge The graduate selected 
attend the Diploma course in Electronic 
University during the first year, and will 
the second year training in special 
the Electronics Laboratory of the 
value of the scholar ship — il 
| approx to the firm's graduate training sch 
approximately £400 per annum Applica 
should be made to the Professor of Hiectron 
| should be of Southampton 
RITISH SOUND RECORDING 

TION Details of membership 
the professional sound recording engineer and 
all others interesting in recording, high quality 
reproduction and other branches 
engineering, together with details of 
don lecture programme and the Manchester 
Portsmouth and Cardiff Centres, may be ob 
tained from the Py , pembership Secretary 
fe Mogignte. A.M.!I Strongbow Rd. 
Eltham, § [ 


apper 
ne 


ASSOC A- 


AGENCIES WANTED 
N Z. radio and electrical wholesale organiza 
tion 


SEEKS agencies for radio ct mponents 
ganged and fixed condense 
et also domestic and ind mtr 
appliances; active, thoroug! ? Zealan 
representation offered; first-class trade connec 
tions and distributing facilities throughout New 
Zea.and; references gladly ipplied if desired 
Please address all prepositions to 
N.Z. Radio & Electrica Distributors, c 
Glovers Advertising, Litd.. Mark Lane, Brist« 
l 25. 


NCIAL & PARTNERSHIP 
OF PORTUNITY for radio and television 
partnersh ip in business, N.W 
small capital required; experience more 
than finance Wri te Box 3911. [2659 


PATENTS 

HE proprietor of British | 
entitled *‘ Electron Tube,"’ offers same for 
Heomes or otherwise to ensure practical working 
n Great Britain.—Inquiries to Singer, Stern & 
Carlberg, 14, E. Jackson Bivd.. Chicago, 4 
Illinois, U S.A 2602 


especia 
sistors, et 
electr 


London; 
essential 


-atent No. 567462 


AprRIL, 1954 


COMPUTOR GYRO UNITS by 
4. Approx 7in 4jin. dia 
iriven gyro unit. Good condition 


Sperry, M.K. XIV 
These contained 


Price 10/-, 


Banks of 10 con- 
2 ¥. with slight 
adjustment 
electro-magnetic 
release when wipers 
reach end of the 
bank Resistance 
{ drive coil 50 
ohms, release coil 
70 ohms. These are 
leal for sequence 
switching model 
radiocontrol. 25/-, 
post 1/6 
ANEROID CAP- 
SULES. 
ideal for 
arometers 
mounted on bracket 


a 3 6 en pair 
tage 1/5 
SELSYN MOTORS 


with heavy water 
tight brass 
Type 60 10K/440 
pindle, Price 


UNISELECTORS Minor type. 2 
I) operate from 24 ¥. o 


hare 


case 


MERCURY SWITCHES, 3 pole, glass tube, 
st lid 
vitreor 


5 
OnMITE "WIRE WOUND POTS, 
, 3/6, post lid 


watt, 6/6. 350 ohm 25 watt 
bm | amp 8/6. 
AMERICAN ay a age Type CX 15354 
ntact, heavy duty, price 2 (6. tage 6d 
CONTROL UNITS. 12-24 agnetic type, rotating 
ee 5 sete of ont tein sequence, New 
box. Prix 6. i 
Aue ‘RAID WARNING CONTROL ‘UNITS. Operated 
by dio frequency consisting of tuned relay with 
two reeds which in a 10 amp mercury 
switch through a train of gear wheels by means of a 
ratchet A frequency of 396 C.P.8. applied will 
switch to off position and a frequency of 
P.8. will operate the ewitch to the on position, 
e by G.E.C., and contained in a waterproof cast 
x din. deep. Complete with ter 


One make 


—— 


turn operates 


perate 


s 
ck 


6-page illustrated « 


A. T. SALLIS, 


93 NORTH RD., BRIGHTON, SUSSEX 


Telephone: Brighton 26806 


trade 


Recording 


PRECISION METALWORK—— 


We specialise in manufacture of 
Chassis in all metals, large or smal! 
quantities to your own specifications. 


Vv. W. BEAMISH 
Shardeloes Garage, Shardeloes Rd., New Cross, 
Lon E.14, 


in, 8. 
Telephone : "TiDeway 4796 


open to 


BC 221 


£928 paid for these units 
in good condition— 


if offered before end of April. 
Box 3678 c/o “ Wireless World "’ 


HIGH GRADE 


» TRANSFORMERS 


FOR ALL PURPOSES 


SINGLY OR IN QUANTITIES 
TO YOUR SPECIFICATION 
VARNISH IMPREGNATED 
BAKED WINDINGS 
WITH OR WITHOUT TAG PANELS 
GOOD DELIVERIES 
Our rewind dept. will handle your 
repairs promptly and efficiently. 


P. HOWORTH 


(Dept. oa te 
51 POLLARD LANE . ADFORD 


onmemrsmmemme Te! 37030 


APRIL, 1954 


JUST PUBLISHED ! 


THE RADIO AMATEUR'S 
HANDBOOK—1954 


30s. Od by 'A.R.R.L postage Is. Od. 


Transistors and their Applications by 
L. E. Garner. 12s. 0d. Postage 6d. 

Radio Control! for Model Ships, Boats 
and Aircraft by F. C. Judd. 8s. 6d. 
Postage 6d 

industrial Electronics by 
25s. Od. Postage 9d. 

Television Test Equipment by €E. 
Bradiey. 5s. Od. Postage 3d. 

Cathode Ray Tubes edited by M. G. Say. 
25s. Od. Postage 9d 

The Electronic Musical Instrument 
Manual by A. Douglas. 30s. Od. Postage 
9d 

Magnetic Amplifiers and Saturable 
Reactors edited by M. G. Say. 21s. Od. 


Postage 9d 
Servomechanisms by J. C. West. 25s. Od. 
lés. Od. 


R. Kretzmann. 


N. 


Postage 9d 
Audio Anthology : 

each. Postage 9d 
Radio Valve Data compiled by “ 

World 3s. 6d. Postage 3d 


THE MODERN BOOK CO. 


(Dept W.4.) 


19-23 PRAED STREET 
LONDON, W.2 


BRITAIN’S LARGEST STOCKISTS 
of British and American Technical Books 


Please 


Nos. | and 2. 


Wireless 


call or write for our new catalogue 


Phone: PADdington 4185. Open all day Saturday 


METERS 
Scale FSD Size 
mA 2pin 

41) 


New and boxed 


ype 
MC; Rec 
( 


Sarercm2we2 
+o8 


yYTC Flush R 
Flush R 
Proj 

orig. cartons, with vi R97, 


et 
sess 
‘@ 


" nA 
INDICATORS T2 
VRi VR54 


F.O. box 4- 
i morse key, in metal case, 12/6 (carr 
. v Preamps. with 1/VR136, 7/- ; with 2 VROl, 
0c. power pack, 
8 mfd., 440 v., 
2.5 mid., 500 v., 
2 Outputs 350-0- 
7 ; 4 , new 16/6. al 
: v ) 80 mA., 6/- ; 480 v. 80 mA., 
A., 6/6; HW CT 12 ¥. bving (8. 
BC160 Tank 6 olls, 5/-. POTENTIO! sin. dia., 
Ok. 10 3/-. CONDENSERS 15 kV w ceramic, 1 each 
”) pF and ) pF, in sealed case, §/-. 
R.F. UNITS type 24, 16/-; 20 ; 27, 35/-. COILS. 
t adyete ne Tx types * P"’ and Q pin hor. base 
» 3/6 ; DYNAMOTORS, soiled cases, D.C. (approx 
v mA / 24 v. te 1230 v. 200 mA. 
100 mA. (twice), 17/6. 
thed bakelite wheel, 2/6. 
6.E.2. 160/230 me/s. 230 v 
en: 2/635, 2/RA50, 1/BOS2 
Ammeter. New, in metal 
160/220mcs 


at 6 ¥ 
24 v. to 250 v 
ing t 


mcrtuat 


635, 140/250mes 
F $55) or 10/13 me/e. 
1 Sy DYNAMOTOR Lt ‘ET ‘FILTER UM(TS, 2/6. 
List and enquiries, S.A.E. please ! 
Terms : Cash with order. Postage extra. 
Immediate delivery 
Callers and Post only 
WwW. A. BENSON (WW), SUPERADIO sw ebana 
808 Rathbone Ré., LTD., 116 Whi 
Liverpoo! 13, STO 1604 Liverpool, ROY 1 


| Radar 


| ARE sought by an established and well-krn 
| oo 


| project and 
| op 
A 


| LECTURER 


| tronic 


| 


| development of the s 
|} ments r 


1 


| simplex and 
} and 


| WRITE 


WireLcess WorLD 


SITUATIONS VACANT 

The engagement of persons answering these 
advertisements must be made through the local 
office of the Ministry of Labour and National 
Service, etc., if the applicant is a man aged 
18-64 or a woman aged 18-59 inclusive. unless 
he or she or the employer is excepted from the 
groscnene. of The Notification of Vacancies 
Order 1952. 
isckbusne Airport 


CAPABLE men 
and maintenance; 

R : Silver 
Lee raonis 


for radio approved 
slcence not essential 
City Airways, Ltd 
Engineers 


overhau 


2545 


ARE invited to upply for senior posts of excep- 
tional interest and opportunity with Decca 
> , to work in their laboratories on 
an extensive and expanding programme of link 
and radar development; applicants must have 
had responsible development experience in the 
electronic field; posts are rmanent and pen 
sionable; good starting salaries and conside: 
able prospect of advancement; write quoting 
ref LA/17—The Research Director, Decca 
Radar, Ltd., Research Laboratories, 2, Tol 
worth Rise, Surbiton, Surrey 2508 
areerenceD engineers 


wn 
the development of 
telecommunication 


will be put into 
the appointments offer except 
rtunities for advancement 

the successful candidates will be expected 
to make an immediate contribution 
essential that applicants should have 
several years research or development en 

ing experience in one or more aspects 

above field. 

PLEASE apply to Box 2840, 


to assist in 


wide microwave 


systems. 
CONSIDERABLE effort thi 


na 


quoting ref. HBB 
{2371 
T= College of Aeronautic 
in experimenta! electricity 
required to cover fundamenta 
circuits, including puise circuits 
their application to the measurement of 
electrical quantities. He will also assist in the 
cialised electronic instru- 
uired by all Departments of the Col- 
in ir research work. Honours Degree 
mn Physics or Electrical Engineering reguired 
with experience in at t one of the follow- 
ing fields: airborne radio and radar systems 
servomechanisms electronic techniques 
measurement and control. Salary within 
£600-£1,000 . With superannuation 
P.S.8.U. and family allowance. Applicati 
rticulars containing 
dresses of not more than 
referees, to the Recorder, The College of 
nautics, Cranfield, Bletchley. Bucks. F 
articulars available 

ADIO technician required as 


SIGNALS Assistant Inspector 
Nyasaland Government for one 
years with prospect of permanency; 
£651 rising to £1,103 a year; 
salary according to experience; 


full salary; 
wamesried. between 
of good education 
physique, not below 5ft Bin in height 
vision without glasses; they must have 
knowledge of H.F. and V.H.F 
radio 


(e1ec 
elec 
and 
non 


tronics) 


lege 


of Police 
tour of 2- 
Salary etc 
commencing 
outfit allow- 


leave on 


and 
norma) 
a sound 
fixed and mobile 
telephone systems 
low- chargers and 
alternators; Knowledge of morse and ability 
to instruct trainees in radio subjects desirable 
to the Crown Agents, 4, Mi 
‘ 5.W.1 State age, name 
full qualifications and experience 
quote Ml 
EC. HNICAL Specification Writers 
VACANCIES exist in our Design Organization 
for writers capable of extracting data from 
engineers’ drawings and expressing it in clear 
end concise English; a methodica! approach and 
a thorough knowledge of electrical and/or 
hydraulic mechanisms are the minimum quali- 
fications for this interesting and progressive 


t 
WRITE in detail, quoting position sought, to 
The Personne! Department (Technica! Employ 
seent), de Havilland Propellers, Ltd., noe id, 
Bt 


SX PERIENC ED Microwave Engineers 


ARE invited to apply to Decca Radar 
to join the Company in its extensive 
in a wide field of microwave link and 
development; the Company offers excellent star 
ting salaries and first-rate opportunities for men 
to exploit their initiative and to rise rapidly 
to responsible posts; graduates without indus- 
trial experience who are prepared to under 
take intensive training are also invited to 
apply for junior ts; applicants must be of 
British nationality ‘Apply Ret LA/14 
Decca Radar, Ltd., Research Laboratory, 2 
Tolworth Rise, Surbiton, Surrey | 2509 
ULLARD Research Laboratories § requirt 
experienc 
WIREMEN = 
equipment App! 
from theoretica 
quency wiring experience with a knowledge of 
components assembly preferred Staff condi 
tions of employment, Salary according to age 
and experience. 5-day week. Pension scheme 
ly Mr. G. A Taylor. Mullard 
Laboratories, Cross Oak Lane, Salfords, Near 
| Redhill Surrey {2482 


interesting work on electronic 


Research | 


W. B. STENTORIAN HF 1012 


No loudspeaker has gai uch p larity 
within so short a time + “thle new 10in. 
unit. 


The unique cone construction puts bass reson- 
ance as low as 35 c.p.s. and output is well 
maintained to the higher frequencies. A power- 
ful magnet of 12,000 gauss is employed, and the 
speaker will handle up to 10W. 3 or 15 obm 


5 fidelity speakers a pees now been 
considerably her, and the 
erformance of this aan er at onl 
: as been a revelation to all who have heard 
t. 


Aleo & 67/04 ®” Go/Gd *” SOMd 


All users of this pope 
come the improved HGP39 
or L.P., 42/3 each 


ickup will wel- 
eads. Standard 


“The Gramophone ”’ 
AMPLIFIER 


Performance vies with the most expensive 
models, yet inherent simplicity makes it much 
lower in cost, We offer it either ready built or 
in kit form. 


Amplifier 17 BNSF. Complete with valves, ested 


Pre-Amplifier for magnetic p.u., § gns. 
Control Unit for crystal p.u., 45/-. 


Extended Payment Terms 
Amplifier and Pre-Amp. 
£7/14/- and 12 monthly payments of £1/8/3. 
Amplifier and Control Unit 
£6/14/- and 12 monthly payments of €1/4/6. 
9 w. output, 20 4B. feedback 
at 5 w., 20-20,000 e.p.« 
itput, 200-250 v. AL 


Home Construction details 


, only 0.1 per cent harmonic 
latest Mullard valves, 3/15 ohm 
maine 


1/9 post free. 


Decca ‘H’ L.P. Pickup 


This smaller, lighter head attracted much interest 
at Earis Court Interchangeable with 

type with 3-pin fitting Less record wear and 
better quality. Head only with sapphire 55/-. 
With diamond €6/18/-. Sonnshets pickup with 
two heads, €6/9/6. 


RECORD MAIL SERVICE 


Order your L.P. records by post with the 
assurance of Goes % wf perfect copies. 
POST FREE in U th order or 
C.OD. Overseas To — at only = 
home prices incl. postage and 


Monthly RECORD REVIEW annual subseripteon 11 


Quatity Mart 


8, Dartmouth Park Avenue, London, N.W.5. 
GULiiver 1141, 
Order by Mail. D 


by A 


152 
The 


Korling 


ELECTROSTATIC 
HIGH FREQUENCY 


LOUDSPEAKER 


to 
we 


We are pleased 
announce that 
have been appointed 
distributors for this 
famous loudspeaker 


Send 
envelope 


addressed 
details. 


stamped 
for 


C. T. CHAPMAN (Reproducers) LTD. 


RILEY WKS., RILEY ST., CHELSEA, S.W.10 
FlAxman 4577/8 


TELECRAFT 


AERIALS ENSURE THE 
BEST TELEVISION 


TRY ONE AND SEE FOR 
YOURSELF 


TESTOSCOPE Mains 
For high and low voltage 
testing. 


1/30 and 
or D.C, 


100/850 volte A. 
Write for 
leaflet SOF 


RUNBAKEN - MANCHESTER 1 


Va 


nteresting 


—or— HA 


TRANSFORMERS 
of all types up to 25 KVA for Single or 
Phase operation, Phase Conversion, etc 
MAINS 
and Special Purpose Transformers for 
Radio Equipment; Chokes, etc 
COILS 
for Contactors, E.M Brakes, Air Valves, ec 
Coil WINDINGS for all purposes 
SOLENOIDS 
for A.C. and D.C. Operation 


W. F. PARSONAGE & Co., Ltd. 
INDUCTA WORKS - Park Rd - Bloxwich . Walsall 
Telephone: BLOX. 66464 


Three 


Oucput, 


and 


Graduate Medica) 


WIRELESS WORLD 


8! yvarions VACANT 
appa tnag Experimen ‘ 
DEPARTMENT of Statistic 
APPLICATIONS are invited for the post 
Te chnician with experience of electronic equir 
to assist in the maintenance and serv 
of electronic comr ! Experience with 
type of equipment rable but not essen 
al Salary, according to age and experience 
mn the range £595 x £25—-£738 
APPLICANTS should write to the Secretar 
Rothamsted Experimental Station Harpenden 
jerts, giving full deta age, educs r 
ifica ms and expe and the 
wo 


referees 
M!tcHAM WORKS, Ltd 


TECHNICAL Assistant with ability to 

out without close supervision measurements 

yroadcast and/or television receivers 

lated components. Commencing 

accordance with age, qualification: 

ence, but not less than £530 p.a 

who should be aged 25 to 35 and educated 

radio to Grad 5 standard, should write t& 

the Personnel Officer, Mitcham Works, Lid 
Rd., Mitcham Junction, Surrey, quotin 


ence nat 
2563 


regquife a 


G.1 

HAVILLAND PROPELLERS, Ltd 
INSTALLATION engineers are urgent 
quired for work on the following projects 
REF. General propeller development on 

B.1 Hydraulic and mechanical engineering 
B.2 Scanner development 

B.3 Cold air wunits--knowledge of 
dynamics required 

APPLICANTS must have had 
ence in engineering but 
these positions will be ¢ 
able candidates. 

WRITE in_ detail or : @ postcard 
Application Form, quoting ence number of 
position sought, to Personnel Dept 
(Technica) Sep ment) Havilland Pr« 
pellers, Ltd., Hatfield, Hert 23 
NOntHatirron POL YTEC HNIC oe 


INSTRUMENT DEPARTMENT 

INSTRUMENT workshop Technicians 

one with oe lence of electro 
assembly, permanent 


and 
interesting work; 5 


therm«c 


previous experi- 
specialised training fc 
ven to otherwise suit 


for 
f 


required 


varied vet 
scale £300 p.a. at 2) to £395 « 
full rticulars to Secretary y 
ENIOR Wireless Officer required by the 
~ 
WESTERN Pacific Higt 
tour of 30 months in the 
e in scale equivalent to 
e945 a year Free passages 
salary, quarters available 
Candidates, preferably 
M.G. Certificate should 
graphists, capable of operating 
es and of carrying out 
ten 


WRITE 


for of 
Salary 


Comm 
first i 


ission 
stance 


moderaté 
holding first 


routine 
the Crown Agents 4, Mi 
London, 8.W.1 State age name ir 
letters, full qualifications and experience 
quote M2C/30399/WF 25 
Royal. Technical College Glasgow. 


NATURAL 
TECHNIC . 

for duties invelving construction 
tenance of electronic equipment 
Certificate or equivalent ficat 
Apel oes by letter to Pre 


Matte 
OMMISSIONERS of Northern 


Department 


Philosophy 
AN nm se £420 to 
and 


alary scale 


£510 
main 


Lighthou 


APPLICATIONS are invited 
assistant on the Radi Engineer's sta f 
duties in connection with erection, mair 
tenance and development of radio navigationa 
aids and communications Applicants shoulc 
be fully conversant with all classes of radio 
radar and electronic aid and must 
passed the graduate examination of the 
of Electrical Engineers, or hold City 
groups Certificates, or equivalent. Salary 
£635 to £980 per annum, linked to 
entry between 25 and 34 maximur 
starting may is at age 34 »., £880 per 
annum a conditions are similar 
to those in the Civ Service Applicant 
should apply in writing to the Secrets 
Northern Lighthouse Board 4, George 
Edinburgh, 2, stating age, qualifications 
perience and enclosing copies of testimoni 


NIVERSITY of 
Medical School 
ELECTRONIC Engineer 
physics laboratories to 
instruments for medical research "eld coverec 
includes electrocardiography seTvo-operated 
resuscitators, optical methods of following bloox 
conditions, strain gauge methods of pressure 
recording and other applications of elect 
mechano transducers and recording devices 
studying conditions in the human subject 
andidate should have a knowledge of 
amplifier circuits The selected candidate 
must be under 33 years of 
ber of a smal) group l 
tories, with gox workshop fa 
be capable of indevendent wor 
supervision and gui danc e , ermenens 
for the right person Sala r up 
to £625 if the candi date h Ids H aher 
Nationa! Certificate or its equivalent Super 
annuation under the University of London Pen 
sion Scheme after six months’ probation 
APPLICATION forms from The Dean, P 
School, Ducane Road 


for a post as 
fl f 


London Post-Graduat 


the Bio 


assist in deve opment 


Apri, 1954 


Fidelia 
HAND BUILT 


QUALITY 
UNITS 


MAJOR 

10 VALVE 
RADIOGRAM 
CHASSIS £32/8/4 


t k away 
A equipment 
ld « t 


I all the 
Pid and 
purpose but 
reproduction o 
the home. You 
* appr 


iding high f 


phone re 


1 at pr 
. | gram 
try one on seve yval against 

t 
Pidelia Standard 7 
Fidelia Pius & valve mode 
Pitelia 10 
Fidelia De Luze 
watt push-pu itput 
MODELS have 
ectivity 


vaive 22112 0 
22318 4 


£2710 0 
£24 6 6 


utput stages 
Treble 


watt amplifier 
» valve model with 
tage 

triode Variable 


Separate Bass and Controls 


Cathode follower detector, 20-20 ,000 


cycle audio response 


3 2 AMHURST ROAD, 
TELSCOMBE CLIFFS, 
RO Toa Nr. Brighton, 
AFcou4 SUSSEX 
~BEVELGPMENTS- Te!’ Peacehaven 


We have a large stock of 


“ HIGH STABILITY 
RESISTORS 


Trade enquiries invited 
42 Brook Street, 


Marris & Cartin Ltd 
London, W.1 GRO. 5571 


CABLE PLEX he ey IN ODD LENGTH OOTLS 
nder 20 yd prices per 100 yd. lot All 

Ww y we 
3/029 3/020 7/028 7/089 7/044 1/044 
T.R.8 49'- 50/- 83/- 101/- 156/- ° 
PLASTIC 40/- 57/- 82/- 98/- 155/- 38 - 

VLR. Single 2)/- 3 

FLEX. Plastic T.T 
Maroon in 10-20 yd. Coils 20/- 
p. and b. §B/-. Less 1) yd. lot of anything 
i just add 5 Add part carriage to «mal! orders 

ase. Pull liste of every other type on request 


British Distributing W.W.), 591 Green Lanes, London, N.S 
Mi‘ 


arn food 


Tw IN PLAT 


13/9. Maroon T.T 


Twin Cire. p. and b 


r flat 


thar 


INTERCHANGEABLE 
SCREWDRIVER SET, com- 
prising 7 high quality chrome 
snadium blades, 1 Universal 

Ui 


unb “le handle. Blades 

as f 2 Phillips screw 
hig #, 2 hole making blades, 

} blades from jin. to jin 
ee uy, 


Suitable set 


19/6 p 


all trades 
et free 


Ex-GOVT 
CONTROL PANEL 
With on/off switch with 
variable 
amps 


45 ohm resi 


tance. 2 suitable & 

r train sets and charg 
ng controle. Offered at 
» fraction of original 


8/6 each. P. a P 


Please Print Name & Addr ss when ordering 
Money Back Guarantee Cash with order. 
C.0.D.and ‘hone Orders x Oy 

UNIVERSAL TRADERS 
“4, LONDON RD., TWI CKENHAM. ‘Sippuesex 
POPescrove 6040. 


APRIL, 1954 


LEWIS RADIO CO. 


invite you to send I/- for our 1954 
Catalogue of ALL types of :-— 


CABINETS 
AUTO-CHANGERS 
RADIO AND TV CHASSIS 
AND LOUDSPEAKERS 


CABINETS 


made to individual specification. 


TAPE RECORDERS 


Send for full details of the 
‘ELIZABETHAN "’ Portable 2-speed 
Tape Recorder at 48 gns. All ** Sound- 
master’ parts stocked—send for list. 


TELEVISION 
All * Viewmaster ”’ 


and “ Tele-King ’ 
parts stocked. 


Send for our lists. 


AMPLIFIERS 
Full details available of our 4} and 5 
watt domestic amplifiers. 
Dept. 454; 120, Green Lanes, 


Palmers Green, London, N.13 
Tel ;: BOWes Park 6064 


| NIGERIA 


| Gratuity 


| of radio 


have 


| extensively in 
(bo) HIGH 


DUODE 


SOUND 
GIVES 
MORE 
REAL 
AND 
LASTING PLEASURE 


Duode sound comes closer to the truth than 
any other. It is NATURAL 


We do not aim at 3-D or Hi-Fi versions of 
the human musical instruments, or 
indeed of any other natural sound, but just 
to reproduce these as nearly as possible, 
leaving out nothing and adding no extras 


voice, 


Some people may think this ideal a lirtle 
dull | Many others, especially those who listen 
to real orchestras or are used to aural com- 
parison, like Duode Sound very much indeed— 
and go on liking it for years 

if you also like truth, and your ear is at all 
fussy about getting it, you will find a Duode 
the best investment you have ever made. 

Ask your or write directly to 


BARKER 


SOUND REPRODUCERS 
3 Newman Yard, London, W.1. 


dealer 


| Balcombe, Ltd., 


| SUCCESSFUL 


| Win. be 
| of qualification required 


| confidence 


| £600 pa. 


WIRELESS WORLD 


SITUATIONS VACANT 

ECHNICAL instructor (broadcasting) 

quired by the 
NIGERIAN Government on 
tours of tg months; possibilitie f perma- 
nency; salary, etc., according to expe! 
scale “£1,170 rising to £1,269 
allowance £60; free passages 
wife and assistance towards cost o 
passages or grant up to £150 anova : 
maintenance in this country; lib 
full salary; candidates should have 
tional experience at the B.B.C., and must have 
reached Grade C 1..inus. or above 
WRITE to the Crown Agents, 4 lbank 
London, 8.W.1 State age, name in block 
letters, full quoltcesions and experience, and 
quote M2C, 30305/WF. (2641 

ELECOMMUNICATIONS 

by the 
Government Post and 
Department for one tour of 12-24 
the first instance. Salary, et £1,2 
£150 a year. Outfit a 
Free jassage for officer and wife 
towar cost of children’s passag 
of up “to £150 annually for mai nt enan in 
U.K Liberal leave on full salar: 
(a) VERY high frequency radio (M2c 30360 
WPF). Candidates must have a sound knowledge 
Princip.es with particular knowledge 
of V.H.P. radio and preferably some knowledge 
of telephone terminal equipment They should 
had experience of commercia! radio in- 
tallation work and must be prepared to trave 
Nigeria 
frequency radio 
must aae a 
radio principles and ot! 
They should 
of radio 
stallation 


contract for 


‘had instruc- 


Installe 


(M2C /30364/WF) 
sound knowledge < 
modern H.F 

have had conside 
installation work, | ling 

of transmitters up to 5KW 
receivers, radio telephone ‘terminal frequency 
shift keying and teleprinter equipment 
WRITE to the Crown Agents, 4, M 

don, 5.W.1. State age. name in 

full qualifications and experience, ¢ quote the 
reference mnumber shown against appoint- 


Candidates 


IRELESS Station 
by the 
NIGERIA Government 


Superintendent required 
Posts and Telegraphs 
Department for one tour of 18 to 24 months 
in the first instance Option of appointment 
(a) on temporary terms wit! Salary, et« 
according to experience in scale £864 rising to 
£1,392 a year and gratuity of up to £150 a 
year, or (b) with prospect of pensionable 
employment with salary, etc., in scale £750 
rising to £1,175 a year. Outfit allowance £60 
Free passages for officer and wife Assistance 
towards cost of children’s passages or grant 
of up to £150 annually for their maintenance 
in the U.K Liberal leave on full salary 
Candidates must heave had wide practical ex 
perience of modern radio techniques and eg iip- 
ment, in particular VHF. eGguipmer 
preferably also V.H.F. multi-channel 
to the Crown Agents, 4 
London, 8.W.1 State age, name 
letters, full qualifications end experts 
quote M2C/28927/WF 
L. AVIATION Co., Ltd., 
nr. Maidenhead, ferks 
VACANCIES for experienced 
AIRCRAFT electrical draughtsmen for 
range of high priority experimental and 
velopment work; salary eccording to experience 
APPLY stating ege, experience and salary 
quired to The Chief Draughtsman 
Bethea OVERSEAS AIRWAYS 
TION urgently require 
RADIO mechanics in 
unit at 


White Waltham, 


2519 
CORPORA 


their 
London Airport, 
haul and maintenance of airborne 
radar equipment: rates of pay 3/€ 
3d 2, bonus, attracting eroneieney 
to 3d p.hr 44-hr, week: possibly 
sickness and holiday 
ment schemes; canteen facilities —Ca 
Supt, (Recruitment). Londor 
Rd.. Hounslow, Middx 
EVELOPMENT engineer required 
perience of HPF and VHF 


radio malr 
experienced 


tenance 


generous pension 


transmitters 


| essential 


GOOD theoretical background and 
of production methods desirabie 
APPLY with full details to—Personne! Mar 
Pye Telecommunications, Ltd., Ditton W 
Cambridge 2 
ELEVISION Radio Engineer addition t 
staff; £10 r week—-K & B Radio Ser 
vices, Ltd., S.E.20. Syd. 8119 {235 
ADIO & television service engineers for cit 
factory; 5-day week; canteen Apply A. J 
47, Tabernacle St.. E.C.2 


URPHY RADIO, Ltd wish 
senior design engineers to lead 
radio and television laboratorie 
applicants must posse 
academic qualifications with some resea 
perience and several years’ service 
dustrial organization engaged in 


know ledge 


2645 
appoint 
teams ir 
their 


| allied fields 


THE posts are pensionable and the 
with 


a.aric 
cominensurate the hig! 
APPLICATIONS, which wi 

should be 
Murphy 


be tre ated I 
addressed to tl 
Designer, Radio, Ltd.. We.wyr 

service engineer, old esta 
seaside holiday resort 
initiative encouraged 

Gerry 


blished 
finest tes 
salar £500 
36. Bank St New quay 
2609 


business, 
equipment, 


| volts input, 


| 1224 VOLT RECTIFIERS, 


| another 200/230 volts input, 


153 


GALPIN’S 


ELECTRICAL STORES 
408 HIGH STREET, LEWISHAM, 5&.€.!3. 
Tel.; Lee Green 0309. Wr. 
TERMS 


Lewisham Hosp:ta! 
CASH WITH ORDER. NO C.O.0 


All goods sent on 7 days’ approval against cash 


EARLY CLOSING DAY THURSDAY 


DIMMER RESISTANCES. Large type 2,000 
watts rating, 45/- each, carriage 5/- 


METAL RECTIFIERS, suitable for 6/12/24 
volts at 10 amps charging with the correct trans 
former, complete, 97/6 each 


6 or 12 VOLT RECTIFIERS ac 4 amps output 
complete with suitable transformer, 200/230 
45)- each post |/6, 


at 4 amps, with 
suitable Mains Transformer, 200/230 volts input 


55.- each. 


MAINS TRANSFORMERS (NEW), inpuc 
200/250 vcits in steps of 10 volts, output 350/0/350 
volts, 180 m/amps, 4 volts 4 amps, 5 volts 3 amps, 
6.3 volts 4 amps, 45/- each, post 1/6; another 
350/0/350 volts 180 m/amps, 6.3 volts 8 amps, 
0/4/5 volts 4 amps, 45/- each, post 1/6; another 
500/0/500 voits 150 amps, 4 volts 4 amps C.T., 
6.3 volts 4 amps, C.T., 5 volts 3 amps, 6 each, 
post 1/6; another 425/0/425 volts 160 m/amps, 
6.3 volts 4 amps, C.T. twice 5 volts 3 amps, 6 


| each, post 1/6. 
ment applied for a 2603 | 


MAINS TRANSFORMERS (NEW), suitable 
for spot welding, input 200/250 volts, in steps of 
10 volts, output suitably tapped for a combination 
of either 2/4/6/8/10 or 12 volts 50/70 amps, 95/- 
each, carr. 7/6 


MAINS TRANSFORMERS, 200/250 volts 
input, Output a combination of 6, 12, 18, 24, 30 
and 36 volts at 6 amps, 45/- each, post 1/6 
MAINS TRANSFORMERS, input 180/250 
volts, output 435/0/435 volts, 250 m/amps. 6.3 
voits 10 amps 6.3 volts 8 amps, 6.3 volts 8 amps 
5 volts 6 amps, 65/- each 


MAINS TRANSFORMERS, 200-250 


volts 


| input, output 400/0/400 voics, 280 m/amps, 6.3 v 
}8a,2v.3a 


.5v.3a.,4¥.24., 4. 24.,, the last 
two heaters insulated at 8,000 volts, 85/- each : 
output tapped 0, 9, 
18 volts at 4 amps, 25/- each, post |/- 

MAINS TRANSFORMERS, 
volts, output 45/50 volts, 
arc welding, €15 each ; 
£15 each. 


MAINS TRANSFORMERS (NEW), 200/250 
volts input in steps of 10 volts, output 0, 6, 12, 
24 volts 6 amps, 42/6 each, post 1/6. Another, as 
above but 10-12 amps, 55/- each, post 1/6 ; another 
as above but 25/30 amps, 75/- each, carriage 3/6 ; 
another, input as above, output 0/18/30/36 volts 
6 amps, 47/6 each, post 1/6 


Ex-U.S.A. ROTARY CONVERTERS, (2 
volts D.C. input, outputs 500 volts 50 mia. 
275 v. 100 mia. Complete with smoothing, 
22,6 each, carriage 2/6, as new 


Ex-NAVAL ROTARY CONVERTORS, |/0v 
D.C. input, 230 volts A.C. 50 Cy, | ph 250 warts 
output. Weight approx. 100 ibs., €12/10/-, 
c/forward 

Ex-W.D. U.S.A. HAND GENERATORS, 
less winding handle, output 425 volts at 110 m,a., 
at 6.3 v., 24 amps, complete with smoothing, 
30)- each, carriage 2/6 


ELECTRIC LIGHT CHECK METERS, usefu' 
for subletting, garages, ecc., all for 200/250 volts 
A.C. mains, 5 amp load, 19/- each ; 10 amps, 22/6 ; 
20 amps, 27/-; 25 amps, 32/6; 40 amps, 38/6; 
50 amps, 46/6; and 100 amps, 57/6 each, all 
carriage paid 


METERS. Moving Coil, 0 to 14 amps, 18/6 each. 
Ditto, Moving iron, suitable for A.C. 0 to 30 
amps, 25/- each. Another moving coil, 100 to 
250 amps. D.C., 35/- each, all 4in. scale. 


1,000 WATT AUTO WOUND VOLTAGE 
CHANGER TRANSFORMER tapped 0/110 
200, 230/250 voics, €5,15/- each, carriage 4/6. 


3 KILOWATTS DOUBLE-WOUND VOLT. 
AGE CHANGER TRANSFORMERS, | 10/130 
volts or vice-versa, as new, weight approx. 100!Ibs., 
£12/10/- each, carriage forward. 


WELDER TRANSFORMER, 200/250 v. 


output 0/60/80 volts, 800 amps. 
trolley, €25, c/fwd 


input 200/250 
70 amps, suitable for 
another 70 volts, 50 amps, 


input, 
Complete, on 
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‘ SITUATIONS NACANT 


HE ENGLISH ELEC t n 

Most types of coil winding undertaken Pe i» a ai, . vac ancies ‘in 5 or PROPERTY FOR SALE 
t ef i ci 
Very quick deliveries, smali or large DESIGNER drauchtsma: ili Sins CENTRAL LONDON. Approx. 23,000 sq. ft. 
quantities. Transformers, Chokes, Solen- rs’ experience of electronic equipment an FREEHOLD BUILDIN FOR SALE. 
oids, Relay Coils, etc., wound on your ght electro mechanicai assemblies er enetata Garment ene 
~ (possibly 
own bobbins or formers for your own DRAUGHTSMAN-CHEC KER . lchie fas inht industrial \ seme 
assembly. impregnating (varnish) on knowledge of _ odern hee rkshop practic r oses, for which application has been 
, al } 8 drawing of ext 1 refer Py 
all work done if required. Best quality ably in light mechanical engineering with ele: to Authorities Few minutes Liver 
material used. Single prototypes made tas ot ae = Bishopsg > = aa 
by Spitalfields market "rice 46 
to high standards, regulation and cool (c), JUNIOR, draughtsmen for wor m design e be ae a id onsider very wed bid 
nd detail of light engineering products asso ) r re eagle co Naim 
running, etc. lated with e % -F. ; Oo N C. des ab e 2 juick completion of sale Very — 
Our Admirab! 
(4d) DRAUGHTSMAN with 0d «6 workshor or Vv y purposes as distributing 
FOR CATHODE RAY TUGE FAILURES. knowledge to carry out moc ations to pr ‘ ‘ rehousing : for grocery, 
Special low capacity secondary winding for iction drawings t ‘ paper, radio, furniture, plastics 
Heater/Cathode shorts to restore picture DRAU GHTSMAN an man for prepa: hing or any type of goods or 
after this fault has occurred, All Primaries ¢ of € reuit agra goc rchandise _ VERY DRY substantially 
tapped, framed and tag panelied. 200/250 : ant components kr ‘ “cepent ick building EXTREMELY GOOD 
2v.at2a,4v. at24,, 63. at2a., 108y and preterab y knowledge of B.ue Book.” HEADROOM. Overall size roughly 70ft 
at 0.3 a., ac 29/6 each ALL these positions offer - wwe by 100ft. deer Comprising semi 
(Discount to trade) tunities to active men w : ok ing ement and two other floors each approx 
EMISSION REJUVENATORS. 200/250 exper cones = geie ( tior r 1e% t 7,000 sq. ft. and top floor approx. 2,000 sq. ft 
tapped output tapped in steps. 2 v. to 24 v. tt a one We nc Re 5A \ll clear space except approx. 400 sq. ft 
to 24 v. at 2 a., at 35/6 each : ‘ wae “12 floor of modern office accommodatior 
Output 200/250 capped in steps 6.3 v. to ENGINEER or physicist g C } Offices on each floor communi lirect with 
v. to 8 v, up to 94 v, at 2 a., at 37/6 each valent qualification reqd, fc n sti i I t zy, or could be us as extra 
(Discount to trade) ve opment work; two vacan ‘ is allin " ‘ rehc ; . 4 if 

Both space wound for Heater/Cathode shorts ; | , ‘te haiques a pil rich | exce atural ligh 
also frequency design involving d y elf f ‘tension t ver whole 


T.V, HEATER TRANSFORMERS. 200/250 | 2 = 4. eeepaee é oy ate eg 
6.3 v. at 7 a., 0-2-6.3 v. at 2a., at 19/6 net pt.  ( . EM. Eng. Dev Ltd ‘gus pee etn " ne 1 buildin 
T.V. AUTO TRANSFORMERS. 0-'90 a} iddx 259 0 sa. peding « st each floor 


, TELECOMMUNICATION firm in the . 
210-230-240 at 6.3 v. at 7 a., 0-2-6.3 v. at north dealing with itt-channe) carrie , i % , i electri hoist 


2a., at 27/6 net equipment for use 3 s a number « nteri lectric hoist ving from loading 
vacancies in the 1 is ‘ Vide, new elect torised roller 
T.V. FRAME TRANSFORMER. 60 H (1) SPECIALIZED filter designers with expe ay eee ar 
magnetic deflection, suitable for most ence in conventional type and quartz « ta ve-in entrance door ») MAGNI- 
home constructed sets at 15 6 net filters 3 . . — : ; FICENT INTERIOR LOADING BAY 27M. 
FULLY SHROUDED 200/250 input (2) LABORATORY development engineers o 26%. Metal framed windows Toilets 


senior grade thr ou f i) ‘ . & ¢ 
js pony v, at ISO mA,,6.3v.54a,5v.3 a+ 9B) cx) EQUIPMENT design engineers a ae aie alent sathene The 


(4) TECHNICAL writer fo preparation of 


required 


also 


handbooks; services experic e an advantage . ly redecorated 
age of secondary importance I ghout is grat ondition, with 
NORTHERN TRANSFORMER co f positions are on stablished statff nt ‘ ode scent industrial 
. 2 company with t butory pensior g o Owner, Box F.P. 45729, 
215 BARKEREND ROAD BN ee ee ee ; Samson Olark & Co. Ltd., 57/61 Mortimer 8t., 
BRADFORD, YORKS particulars of experience . , ns ¢ London, W.1. 
| Box 532, Dorland v i 
, Regent St., Londor 
*TRONIC engineer 
G E.C Stanmore 
Lane Division 


k in their | 
Laboratories in wing field 
Low vo LTAGE -" 1. Servo-mechanisms and magnet amplifier THE 
pontine COWAMENT t fe eee DESIGN and DEVELOPMENT 
p . s a cuits an . wd ad ‘ ‘ 
“SAFETY ” presentation. circuits and ad of specialised equipment for 
anger of ie shock eli- X.15 Trans- , jon of G.W. equipments for tric 
+ ah | Ay Works. former 2 oir- | ¢ ilised radar aeria Research and Industry. 
Inspection Pits, ete Maxi cult 23.7.6. | Al P L ic ANTS should be experienced in at least , 
mum Safety at Minimum Outlay X.17 Hand Lamp | one of the above fields, and also for preference DUN (electronics) & CO. 
complete £1.5.6 | should have a minimum of tw years’ exper 7 Vieterie Garé pee Wit. P Ay , 
ence in the development of equipment r 1 ictoria Gardens, London 1. Park 6636 
EASCO ELECTRICAL Brighton Ter., 8.W.9 Services Degree or eat uivelen j t ed 
LTD. | Dept. W.W. Phone/Grame: Brixton 4961-2-8 | Not essential. The i v 
permanent staff 
right men.—-Reply rsonne! Manager 
| (Ref. WW/MW) j Stanmore Com 


mon, Stanmore, le stating age, qi 
wet? WH ere fications and experience ARIEL SOUND—— 
VALVES!! TUBES!! F/XPERIENCED techniciar ; a 
4 lation test and ervici ndustris rofessional Recording Engineers 
Wholesale and Export Only electronic _e ; good salary offered s| Public Address Equipment 
First Grade Quality—British & American SSISTANT engineer , production an Electronic Design, Manufacture and Repair 
‘ uF , y ‘ demonstration of high fidelity iplifier Please refer to Redairs and Services Section f 
P “ st Writ N.R.S., 1 (Please refe o pairs a vice ection for 
bn) . 8 Z ¥ MM A N ) ha 1 ag = ‘ > a? ae TN "i w.3 2 details of some of our services.) 
ADIO service mechanics juire , Sr 

12a Leighton Grove, London, N.W.5 GY ae A 7 ee 57 LANCASTER MEWS, LONDON, W.2 

Tel, GUL 6077/8 Cab. “ Shemanskee, London" 


| country.—-Write details of exper and qu Telephone : Paddington 5092 
| fications to > ea Officer, G 
| North Circular Re Londor Wz 
| p*s TEL ECOMMUNIC ATIONS 
Works, Cambridge wil short 
| limited number of vacancies 
COUNTY BOROUGH OF BOLTON— gineers; experience in VHF desig gir 
eering is essential 
EDUCATION COMMITTEE SALARY according to qualifications and a ri COVENTRY RADIO 


BOLTON TECHNICAL COLLEGE ence; modern factory, sports, socia u ar 189 DUNSTABLE RD., LUTON 


teen facilities; single board ‘J Tele. : Luton 2677. 

Full-time Course in Electronic te --4,.,% —* | valif + Component Specialists Since 1925 
xperience t » Personne! . : 

Engineering APPLICATIONS are invited for the sont ' All B.V.A. and Tungsram Valves 

A three-year full-tis . as Supervisor of the Test Department of EDDYSTONE cCommomnoa Trios SETS AND 

i . = ee ab a large established organization engaged in ex OMPONENT 

ingineering is now available pplicants anding into a new factory on the South 

should be between 16 and 18, and hav " | Coast; essential qualifications ere short Wave Conganatt Concteges 6d. 

or be taking, General Certificate } AGE 55-45 years; good techni background & Dubilier Condensers, Welwyn and 

. it " - : in electronics; considerable r ‘ 

Ordinary Level in Mathematics or of testing and control of »ferabls s Erie, Dubilier, Colvern and Amplion 

equivalent courses in technical institution relation to microwave radar uit ‘ 

This rapidly developing industry : ment; the appointment is subje P robé t Osmor, Wearite and Weymouth Colls and 

tionary period in the existing ; 

which will provide every opportunity to prove : Wearite and Weymouth LF."s 

Application forms and particulars may suitability nder tIstone Transformers , 

obtained from the Principal, Technical llege WRITE full details of education, experience and nr ; 7 Rola/Celestion Speakers 

“ expected commencing salary to—Box 2676 vo and Taylor Test Meters 
Bolton, Lancashi: pec ee ch Boy and Grundig Recording Tapes. 
Education Office W. T. SELLEY "TELEVISION & radio engineers req i Valradio Vibrator Converters 


Nelson Square, Chief Education O ficer m A n Apply progressive pons ny tt : right These are some of the components we stock. Send 
Bolton, Bit 9h RS Bouth Totten! m, N.1 Stamfor for our 50-page Component Catalogue, price 


i ; ranad 


and attractive openings to qualifies 
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OPPORTUNITIES 
IN RADIO 


}Get this FREE Book! 


‘ENGINEERING 
OPPORTUNITIES’ 
reveals how you can 
become technically quaii- 
fied at home for a highly 
paid key-appotntment in 
the vast Radio and Tele- 
In 144 
inter- 


n Industry 
pages of intensely 
it includes 


ting matter 


full details of our up-to- 


the-minute home study 
all branches of 
TELEVISION and 
RADIO, A.M. Brit. 
I.R.E., City & 
Guilds, Special Tele- 
vision, Servicing, Sound 
Film Projection, Short 
Wave, High Frequency and 
General Wireless Courses. 


We definitely Guarantee 


. NO PASS—NO FEE” 


{15 a week this 
Write for your 
FREE and 


irses in 


ent 


BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY 
388> COLLEGE HOUSE, 

29-31, WRIGHT'S LANE, 
LONDON, W.8 


SOUTHERN RADIO'S WIRELESS BARGAINS 
TELESONIC 4-Valve Battery Portable. Com- 
Hivac Valves. In Metal Carrying Case 

ply converted to Personal Portable. €2 includ- 
TRANSMITTER RECEIVERS. 
Mark Il 


plete with 


Type “38” 
BRAND NEW. Complete with 5 Valves. 
Headphones Aerial and Throat Microphones. 
per set. Less Batteries 
*‘18"’ MARK Ill. Complete with all 
ess Batteries and attachments, READY 
£7/17/6. Carriage Paid 
HUNDRED ONLY—Type 
Mark tf TRANSRECEIVERS. Used but 
»mplete with all Valves and contained in usual 
arrying case Ready for use. LESS ATTACH- 
MENTS. 30/- per set 
CRYSTAL MONITORS TYPE 2. 
TRANSIT CASE. Less Crystals. 8/-. 
BOMBSIGHT COMPUTERS. Ex-R.A.F. 
NEW. Contains GYRO, MOTORS, REV. COUN- 
TERS, GEAR WHEELS ETC., ETC. Ideal for 
MODEL MAKERS EXPERIMENTERS ETC. 
£3/5/- eact 
LUPBRA HOLE CUTTERS. Adjustabie 
improved High Speed Type. For 
Metal _ c, Wood etc., etc 66. 
RESISTANCES. 100 Assorted Useful 
Wire-ended, 12/6 per 100 
CONDENSERS. 100 Assorted Values Mica and 
bular etc. 15/- per — 
PLASTIC a dis 


“38” 


NEW in 


Values. 


by 10}in 
‘ Pr splay etc. 5 

STAR IDENTIFIERS. Type 1 A-N, Covers both 

Hemispheres. In case. 5/6. 

WESTECTORS. WXé6and WI1I2. 1/- each. 

CONTACTOR TIME SWITCHES. Complete 

2 impulses per sec. Ther- 


Transparent. 


souns orton ae 


contro 


11/6. 
REMOTE CONTACTORS for use with above. 


MORSE TAPPERS. Ex-Government, 3/6. 
Heavy Duty types, 8/6. Complete Morse Practice 
ets with Buzzers, 6/9. 
ALL LINES PREVIOUSLY ADVERTISED 
STILL AVAILABLE. 

Full List of RADIO BOOKS, 24d. 


SOUTHERN RADIO SUPPLY LTD. 
11 LITTLE NEWPORT STREET, LONDON, W.6.2 


Gerrard 


| and 


| eering 


WIRELESS WorLD 


SITUATIONS VACANT 
USH RADIO, Ltd., have a number of vacan 
cies in their expanding laboratorie at 
Plymouth. Applicants for posts (a) and (t 
should preferaoly hold a B.Sx rr equivalent 
qualification in Physics or Engineering 
(a) A RESEARCH and devek pm rent 
and a junior development engineer f 
new television and circuit field 
APPLICANTS should have interest 
ably experience in television network 
pulse techniques, opti 
JUNIOR development engineer 
esting work on Government ontr 
perience in any of the following c wou 
be an advantage: video amplifiers, feedba 
pulse techniques, microwave techniques 
(a) A DEVELOPMENT Engineer 
design and engineering layout of d 
receivers for the export market 
experience of design of domestic r 
familiarity with working with dr 
and production departments. are 
PLEASANT laboratory, good p-osy 
scheme Interviews in London 
Write giving full details and salar) 
to the Chief Engineer, Bush Radi Lt 
Rd., Chiswick 
ELEVISION engineer required, must 
experienced and quick fault finder 
gressive position with accommodation 
sary, commencing salary £60 
Apply giving full particul . te 
BE RR 


prefer 
analysis 


for 


initiate 
mest r 


ecelv 
awing 


Y’S ‘(SHORT WAVE) 
for counter sale 
knowledge of quality eo 
etc.—-Write giving full details 
ence, etc.. to 25, High Holborn 
RAUGHTSMAN Experience 
circuit draughtsman require 
Crawley factory; house available 
writing Redifon, Ltd., 59, Webbe 
don, 5.E.1 
N engineer (H.N.C.) is req 
for training as test engi 
osciilators and amplifiers; minin 
salary £600 p.a.; write giving age 


experience to—-Eox 3312 
[EvELorMent engineer required 
tronic instruments; written appli 
vited containing details 
training and experience to 
Co., Ltd., 2253/7, St. John BSt., 
ADIO/TELEVISION engineer 
quired by West End Murphy 
to drive, permanent situation with 
to suitable applicant pension 
day Saturday Larg & Sons, Lt 
Holborn, W.C.1 
[SgIGNER Draughtsman 
electronic equipment 
radio manufacturers; 
cant with experience 
tions treated confidentially 
XPERIENCED television 
ment engineers required 
tory; progressiv’ positions 
applicants, vacancies also 
gineers 
APP LY, Ltd, 


vacancy 


with exper 
required by 
progressive _ 

and initiati 
Box 3 
receive 


Londor 
for 


Masteradio, Fitzroy 
ECHNICAL author (male), aged 21 
on production of handbooks for 
rad lo rv and other electror equipment 
Middx Write giving fu details to Box 


EL EVISION Radio Service Engineer requ 
fully experienced all makes, able to d 
good wages, permanent positior A. G Allen 
& Co., 5-4, Bridge Rd., Wembley Park 
Tel 261 2631 

UALIFIED Radio Engineer, a 
installing and maintaining V iH F. 
vision equipment, required by Be 
5-year contract; £13 weekly wage; 
tax; passage paid according to contra 
address al replies to—Box 43907 
\NTED laboratory ‘ 
standard, for television 
factory, 44-hour 5-day week ] 
ance with experience.--Apply t 
Cowan, Personnel Officer, Mitcham 
Winchelsea Rd., Harlesden, N.W.! 
XPERIENCED radio testers and 
required for production of communics 
radio apparatus, also instrument 
wirers and assemblers, for factory test 
Personne! Manager 
Works. Malmesbury 
draughtsman wanted wit! 
years experience preferably in 
and electronics; some work hop ex 
pe rience BSreningoens Applications in riting 
peuletone Electric Co., Ltd., "223 7 
EC.1 2493 
test 


inspect 


engineers required to work ir 
department, preference given to appl licants 
with experience of laboratory im t 
portunity for ex-service 
mechanics.—Apply Personne 
Lid., High Wycombe, Bucks 
A LARGE engineering organiz 
Lancs in the light electrica 
several vacancies for development engines 
work on circuit design in telecommur 
utilizing the properties and 
semi-conducting materials 
APPLICANTS are invited to write to B vo 
606, Dorland Advertising, Ltd Regent 
st London, 8.W.1 giving let of age 
qualifications experience ar ar oximate 
salary sought; experience in 
desirable, but consideratior 
plicants who are intererte 
offered by such materiais 
POSITIONS will be on established 
with contributory pension fund and 
conditions 


radar 
” ais mec 

2504 

ation in 8.W 
fied has 
rs fe 


Bargains fs 
SHERMAN’S 


All Carriage Paid and 
eee Guarantee ! 


EZEE ELECTRIC : a ky r) 


ARC WELDER 

Can be used for welding, 
brazing and soldering a 
from normal 6 or 12 volt 
battery as in a car. Com- 
plete with spare carbon rod 


and welding iron 


yy) es 


Unrepeatable 


25 - 


SPIRIT BLOW LAMP 


‘< 


new. Ideal for 
model making. 


BOMB SIGHT 
COMPUTOR 


A model maker's paradise, over 65 Ibs. of magni- 
ficently made gears, driving shafts, bearings, 
miniature motor, repeater motor, gyroscopes, 
etc. All supplied in a strong wooden transit case 
24in. x Zin. x Llin. high which icself is ideal as a 


tcel box. Only 62 6 Each 


APOLLO 

SPRAY GUN 
Ideal for model maker 
and handyman. will 
spray paints, insecticides, 
etc Will work from 
foot pump, spare car 
tyre, compressor, etc 
New and 
boxed 


DRAUGHTS- 
MAN'S 
DRAWING ARM 
Compiete with 36in 

song hinged 


attaching to 
board. A 


= 


draughting machine without any modifi- 


cations. Imperial size 


Double elephant size, with rail 
Set of TWIST DRILLS 
9 drills, +%—4tin., complete with plastic 
caseand stand. Brand new 
ALL-STEEL TOOL BOXES 
Complete with detachable inner tray. Fitted with 
strong hasp and staple fcr locking and comfortable 
carrying handles. Size O.A. 24in. « Bin .« Bin 
Made to sell far in excess of our price. 36/6 
? OHMMETER. 4 scales, 
2hin. diameter, reading 0-5,000 
a ohms, 0-60 mA 0-1.5 v., 
» suitable fer continuity 
Will operate from 
battery, strong case, 
with full instructions engraved 
on back. Brand new, 19/6, 
Carrying sling, I/-ex 
TERMS——CASH WITH ORDER. C.O.D. I/- EXTRA 


Phone Orders Accepted (Dept. W. 2) 
479 HARROW ROAD., LONDON, W.1/0. 
LADbroke 1718. 


SHERMAN'S 


SUPPLY COMPANY 


156 


COTTAGE LABORATORIES LTD., 


have the following vacancies 
Development Engineer. 
A physical and experimental out- 
look is desirable. 
should be 
modern 


The applicants 
capable of designing 
electronic circuits A 
degree, or equivalent qualification, 
is desirable. 


pects of 


There are good pros- 
promotion in an ex- 


panding organisation. 


Assistant Development Engin- 


eers interested in electronics. 
H.N.C., or equivalent, is desirable. 
The positions are permanent and 
pensionable. Five-day week, good 
canteen, 
club. 
main bus route between Kingston 


and Guildford 


sports ground and social 


The premises are on the 


Applicants must be of British 
nationality and should submit de- 
tails of age, qualifications, etc., to 
the Technical Director, Cottage 
Laboratories, Ltd., Fairmile Cottage, 


Portsmouth Road, Cobham, Surrey. 


ro i 

. / 
Microphones | 
Sen. / 


GRAMPIAN REPRODUCERS LTD 
9 Hanworth Trading Estate, Feltham, Mdx. 7 


COTTAGE LABORATORIES LID., 


have a vacancy for an 
Assistant Development Engineer 


to assist in the design of coils and 
transformers. This is a good oppor- 
tunity for a young engineer to 
be trained in an important branch of 
electronics. 


The position is 
pensionable. 


permanent and 


Five-day week, good canteen, 

rts ground and social club. 
he premises are on the main bus 
route between Kingston and Guild- 
ford. 


Applicants must be of British 
nationality and should submit details 
of age, qualifications, etc. to the 
Technical Director, Cottage Lab- 
oratories, Ltd., Fairmile Cottage, 
Portsmouth Road, Cobham, Surrey. 


Wrre_ess WorLp 


SITUATIONS VACANT 

RAWING OFFICE TRAINING, MARCONI'S 

WIRELESS TELEGRAPH , have a 
limited number of vacancies at their Drawing 
Office School as from Februar 954, onward 
A BIX months’ concentrated course, with fixed 
salary, at the Drawing Off School, Chelms 
ford 
APTER successful completion, 
will be available in the Com 
Offices at Chelmsford or Actor 
QUALIFICATIONS, age limit 4 
workshop ox rience; preferably 
must have rawing a ility 
details to— 3 5 


manufacturers to maintain ‘ex ting connecti nm 
with set makers, et< previou cupersepee 
this i. _preterred Write, giving 
to Bk 

RAUGHTSMAN We 

electronic draughtsma 
radio and radar _ circui 
mechanical draughtsman 
engineering.—Apply in 
Pickering & Co., Lid., W 


Y 
Lanarkshire 
G% 


25. 
“RAY service technician required for Lon 
don and the Home Counties; practical ex 
perience with X-ray apparatus essential 
Write, giving details of age, experience and 
salary required, to Watson & Sons (Electro 
Medical), Ltd., East Lane, North Wembley 
e 


G's ASSBL owen aged 20 

saboratories 

Pr ‘8 essentia 
advantageou 

young man.—Apply 
sonnel Dept E.M.I.. 


LECTRONIC engineer, H.N.¢ 
Pxperience, including rad ymmunics 
work, required for small organisation 
Coast first-class opportunit Ic 
engineer for project developme 
qualifications and saiary required 


ADIO and teievision fleld ser 
service engineers 
experience: excellent 
vice factory wi 
good alary 
Radio, Ltd 
Te Lasteaionne 3003 
RAUGHTSMAN with some experience 
electro-mechanical instrument \ 
preferably electronic drawing rec 
search Department, Unilever, Ltd 
Port Sunlight.—Applications in writing 
ployment Manager, Lever Bros., Port 
Ltd., Port Sunlight, Cheshire 
OUNG man required a 
office to deal with routine 
the preparation of material, 
nical knowledge essential 
p.a.—Write giving details age 
ence to Publicity Manager, Mar 
Telegraph Co., Ltd., Chelmsford 
ADIO/RADAR mechanic for 
unit in Edinburgh; pra r 
servi ate of aircraft airborne radar equip: nent 
essenti Apply, quoting Ref. RM/TID, giving 
ae training, qualifications 
to the Personnel Officer, Ferrs 
Rd., Edinburgh, 5 
PPORTUNITY offered to an electroni 
gineer capable of holding a respor sible 
instrument designer 
and experience co 
of frequencies are advan 
reflected in the salary 
5284 
SENIOR transformer des 


te elephone 
High Rad., Le 


offered 


‘ academ|« owle 
i pension scheme available; West 
Box 5474 
UALIFIED Radio and Television 
Engineers required by progressive 
west London retailers; driv sreferred 
genial conditions for work with good wages; 
lease apply by telephone for appointment to 
forthern, Lights (Cricklewood), Ltd., Speed 
well 747 
mace RESRARC H LABOR ATORIOS 
English Electric Co., Stafford 
vacancies in the test aH. ‘for young 
with electronic workshop testing experience 
the work which is in connection with prototype 
devices is of a non-repetitive nature re 
ference will be given to applicants who hold a 
and Guilds Telecommunications Engineer 
year certificate or Ordinary Nationa 
Apply to Dept C.P.8., 33€ 7 
quoting ref. 944B 2539 
EST Africa —British company 
in Nigeria, Gold Coast, i 
require the services of qualified 
service engineers, experience of 
desirable; selected men wil! be giver 
ary training in radio and other 
service department before 
Africa; excellent prospects 
good salary; first-class 
furnished quarters; full 
tours of a eee l 
scheme; apply in confidence 
te 27 preferred). marrie 
education, business experience 
vice; references not required wut ti 
position is offered.—Apply T.8.D 


established 


refrigerati yn 
a prelimin 
ections of the 


month 
stating 


ApriL, 1954 


SPERRY GYROSCOPE 


co. LTD. 


Invite applications from Engineers hold- 
ing a degree or membership of a profes- 
sional Institution, for interesting research, 
design and development work on aircraft 
instrumentation, automatic controls, 
marine products and guided mis 
Vacancies include : 


ELECTRO - MECHANICAL ENGINEERS 

or Brentford and Feltham; also 
MECHANICAL ENGINEERS for 

Gloucestershire Additional to above quali- 
fications desirable to have apprenticeship 
knowledge ot production methods, and experi 
ence in design of one or more of the following 


gearing, instrument mechanisms, servos 


HYDRAULIC ENGINEERS for Brentford 
and Feltham. Essential to have apprenticeship 


and knowledge of production fhethods 


ELECTRONIC ENGINEERS for Brentford 
Additional to 


tions, practical experience and knowledge of 


and Feltham above qualifica 
production methods, with experience in one 
or more of the following is desirable : control 
circuits, D.C 


Video circuits 


Amplifers, Computing devices 


Pension Scheme 


Apply giving full details, including an indica 
tion of the salary range and location preferred, 
to Personnel Manager, Sperry Gyroscope 
Co. Led., Great West Road, Brentford, 
Middx. 


RADIO & TELEVISION COMPONENTS 


WE OPERATE A PROMPT & EFFICIENT 
MAIL ORDER SERVICI 
“VIEW MASTER” & “TELE-KING”’ specialists 
Easy terms available 
JAMES H. MARTIN & CO., 


FINSTHWAITE, NEWBY BRIDGE 
ULVERSTON, LANCS. 


Cottage Laboratories Ltd., 


Develoginend Snaiecsr to design 
coils and transformers. 

Associated with the position there 
is also an interesting field of filters 
and networks, in which the appli- 
cant would be trained. This is a good 
opportunity for an engineer to gain 
knowledge in an important aspect of 
electronics. The Company is ex- 
panding and the prospects of pro- 
motion are excellent. 

A good salary will be paid to a 
suitable applicant. The position is 
permanent and pensionable. 

Five-day week, good canteen, 
sports ground and social club. The 
premises are on the main bus route 
between Kingston and Guildford. 

Applicants must be of British 
nationality and should submit details 
of age, qualifications, etc. to the 
Technical Director, Cottage Lab- 
oratories, Ltd., Fairmile Cottage, 
Portsmouth Road, Cobham, Surrey. 


BUIL 


the 


NEW 


MODEL 30 FEEDER UNIT 


Reintroduced in response to popular 
request this famous Feeder Unit is now 
available with FIVE alcernative dials; 
TWO or THREE Waveband working. 


LARGE Point-to-Point Wiring Blue Print 
and full constructional details for this 
super Feeder Unitc—3/6. 


Full description parts, 
above now 


for the 
Latest 


lists, etc., 
included with our 
Handbook 


THE HOME CONSTRUCTOR 
PRICE 2/6 ONLY 


which also contains FULL CONSTRUC- 
TIONAL DETAILS for building NINE 
First-class Superhets together with 
ircuits of TRF Receivers, 10-watt Quality 
Amplifier, Crystal Set, etc., Soldering, 
Metal-working, Constructional and Ser- 
vicing Notes, Coil Pack Constructional 
Details, Resistance Code, Useful Data, etc. 
Complete with fully illustrated catalogue. 


SUPACOILS, 21, Markhouse Rd., 
London, E.17. 


DIRECT FROM THE 
MANUFACTURER 


Dulci Radio Radiogram Chassis 
A/C 100-120 & 200-250 VOLTS. 
All chassis Iitin. x Jin. x 8hin. high Latest 
type valves 6BE6, 6BA6, 6AT6, 6BW6, 6X4. 
Flywheel tuning. Negative feedback over entire 
audio section. Engraved knobs. 3 Tone position 
for Radio and Gram 


a 


FULLY GUARANTEED 


Model B3, Long, Med., 
Short (5 Valves) 
B3 Pius Push Pull Stage 
(6 Valves) 

B3 Double Feature P /Pull 
& RF Scage (7 Valves) 
Model Bé Six Wavebands 
Med, L, 4 Short(Bd-Spread) 
Bé Plus Push Pull Stage 
(6 Valves) 

Bé Double Feature P/Pull 
& RF Stage (7 Valves) 

ALL PRICES TAX PAID 
Escutcheon for 9in. x Sin. dial, 4/9 extra. Matching 
speakers P.M. type 3 ohms Bin or 10in available. 
Money back guarantee. Free particulars from 
the Manufacturers 


THE DULCI CO. LTD. 


97 VILLIERS ROAD, LONDON, N.W.2 
Telephone : Willesden 7778 


Wiretess Wori_p 


SITUATIONS VACANT 
NE or two vacancies for experienced 
and Television Service Engineers in North- 
west London area; able to drive: £9 per week 
hours; 2 weeks’ holiday annually on full 
pleasant working conditions interviews 
be given to all applicants upon first re- 
plies to—Box 3906 26355 
RAUGHTSMAN.—-A vacancy exists for an 
experienced draughtsman tor the desigt 
and development of domestic radio, television 
and allied equipment; applicant must be ex 
perienced and capable of working mm own 
initiative; write giving full details —Regentone 

Products, Ltd., Eastern Ave., Romford, E 


EVELOPMENT engineers 

assistants required by the prec 
ing division of Short Brothers & Har! 
Belfast, for work on guided weapons 
interesting projects; ideal conditions in new 
laboratories for men with good practical ex 
perience in one of the following fields 
(1) PRECISION mechanical engineering in 
cluding hydraulics or pneumati servos 
medium/Light Mechanisms or Instruments 
2) SMA electro-mechanical devices 
or instruments 
(3) ELECTRONICS: preferably D.« 
electronic computation, 
miniature equipment 
MINIMUM qualifications: Development 
eers, University grates or equivalent; tec 
assistants, H.N.C., or C. & G. Fina 
salaries and prospec ts for men with 
pension scheme; assistance with h« 
SEND full particulars of age, qu ua inc 
experience with salary requi 
Brothers & Harland, Ltd Castlereagh Fa 
Belfast, quoting Ref. No. E.4 

ECHNICIAN required with knowledges 

tronics for cm radar and to assist 
research lab.; salary according to ae 
qualifications in range £315 
don Weighting £20-£30 
service.—-Apply own 
Meteorology, Imperial 


ZVELOPMENT 
quired by 
London area, 


Radio 


and other 


servos 
amplifiers 
pulse echnique or 


Dius 


College. London 
engineer, aged 
manufacturing compar 
applicant should be int 
the development of radio communication equip 
ment, particularly as applied to merchant ships 
| preferably holding Higher Nationa Certificate 
| Or equivalent; state age, qualifications, experi- 
ence and salary required to—-Box 3906 {2633 
HE advertisers, an established manu 
facturing quartz crystals, N.W. area, re- 
quire the services of a crystal engineer to take 
charge of pre-production department; experi 
|} ence of development and production essential! 
rmanent post, excellent contributory pension 
und; write giving full details, in confiden 
| to—Box 85518 
ASSISTANT (scientific) 
Commissioners invite 
sionable posts 


orm 


The Civil 
applications 
Applications may be 
up to December 1, 1954, but early 
tion is advised as an earlier c.osing 
be announced either for the compet 
whole or in one or more subject 

: will sit at frequent int 

17% and under 26 y 

954, with extension {& 
H.M. Forces, 
specialised 


CANDIDATES must produce evidence 
reached a prescribed standard of 
particularily in ai science subject 
thorough experience in the duties 
gained by service in a Governm 
ment or other civilian scientifi 
| or in technical branches of the For 
& minimum of two yeers in one of 
ing groups of scientific subjects 
| (i) Engineering and physica! 
(ii) Chemistry, bio-chemistry 
(ili) Biological Seiences 
(iv) General (including geology, meteorolog 
general work ranging over two or more groups 
(i) to (ili) and highly skilled work in labora 
tory crafts such as glass-blowing) 
SALARY according to age up to 2 
18 to £380 (men) or £540 (women) 
| £520 (men) or £425 (women); somewhat 
|in provinces Opportunities for promotic 
FURTHER particulars and applicatior 
from Civil Service Commission 
Branch, 30, O!d Burlington &t or 
quoting No. S 59/54 
ECHNICAL writer required to assis 
preparation of operating instruct 
technical bulletins on facsimile eq 
measuring instruments magelip and servo 
ynents Degree or N esirable 
aptitude for this specialised form oe 
Apply in writing to Muirhead & 
Beckenham, Kent 
NIVERSITY COLLEGE 
W.C.1). has 


but candidate 
experience ma 


of hevin 
education 


clences 


and metallurgy 


London 
vacancy for Te 
Dept. of Phonetics; knowledge of 
essential and interest in acousti 
wage scale £315—£15--£450 pe 
weighting; initial wage according qual 
tions.—-Application forms from Secretar) 
ing Phonetics 
ADIO service engineers.Selfridge 
have vacancies for radio service et 
applicants must have experience of all makes 
Pradio and television sets, and must able 
drive a cer; good starting salary and generous 
increases to men who show ability posts are 
permanent and pensionable to r 43 
yrs.; apply between 9 am. an 
onday to Friday, to—Personne! 
| Provision Building, Somerset St., W.1 


H. FRANKS 


58 NEW OXFORD STREET 
LONDON, W.C.! 
PHONE : MUSEUM 9594 


One minute from Tottenham Court Road Stn 


WESTINGHOUSE RECTIFIER SETS. 
Style 228 G.P.O. Input, 200,250 voits A.C.., 
50 cycles, output 50 volts D.C., 14 amps 
£3, 10)- each, carriage 10/- 

VARIABLE RHEOSTATS. Graduated 
} amp. to 2amps., 45 ohms. Ideal for chargers, 
voltage control, etc. Ref. 50/728. Fitted in 
Bakelite case 4in. square Itin. deep. 12/6 each 
SPERRY'’S CONSTANT-SPEED [15 voir 
$0 cycles motors, 2,400 r.p.m., 34in. diam., 
6in. long, 5/I6in. spindle, Ifin. long. Serial 
No. LBI93!. 37/6. 

COLD CATHODE RELAY UNITS. Ficced 
two §.T.C. Cold cathode tubes, No. G240/2D, 
two Siemens High Speed Relays, 1700/1700 
ohms, size of unit approx. 6in. x 7in. x 4in 
£3/2/6 each 

MINIATURE CLOCKWORK TIMERS 
Variable, 10 seconds to 3 minutes. Ideal for 
model werk, photographic timin etc 
With slight modifications will run 15 mins 
full wind, size | x I} x 9/I6in. 3/6 each 
20-WATT POTENTIOMETERS, 200 
Ficted slow motion dial with vernier control, 
3jin. diam., overall height 4}in. Paccern 8419. 
Price 37/6 each. 

CANADIAN FULLY SMOOTHED 
ROTARY TRANSFORMERS, housed in 
metal case 8} x 6 x 44in. Input 12 v. 2.5 amps. 
Output 220 v. D.C. 60 mA. Price 40/- each 
HOOVER BLOWER MOTORS, ref 
No. 10K B/115 for 12/24 voles A.C./D.C., ideal 
for car heaters, cooling, etc. 27/6 each 
STEPDOWN TRANSFORMERS, input 
180/230 voits A.C., 50 cycles, output 4.2 
4.2 volts, 10 amps., — for soil heating, spot 
welding, etc. 35/- 

HEAVY }- cone. FLEXIBLE 50-AMP. 
CABLE, in (50ft. lengths. Fitted 3-pin 
50-amp. Nipham plug and socket each end 
This cable is braided, rubber and waterproofed 
sample piece on request. Price £8/10/- per 


coil 
POLE NIPHAM PLUGS, 50 
Ref. N.385. 


amp 
Quotations for quantities 15/- 


each 

NIPHAM PLUGS, 3}-pole, 25 amp., 
beard mounting, with protection 
Quotations for quantities, 10/- each 
SANGAMO MOTOR UNITS, mode! 7, 
final speed one rev. 24 hours. 200/250 v. A.C 
50 cycles. Price 27/6 each 

SANGAMO MOTOR UNITS, mode! 7, 
final speed one revolution per seven days, 
200/250 v. A.C., 50 cycles. Price 30/- each 
HEAYBERD, DOUBLE-WOUND STEP. 
DOWN TRANSFORMERS, input 200/250 
volts A.C., 50 cycles, output 110 volts, 1,100 
watts, housed in metal case size !Oin. x Yin. x 
7hin., fitted carrying handle €7/10/- each 
TEST METERS in teak case, size 4in. x 4in, x 
2in. with carrying handle, 3in. dial, reading 
5/0/5 amps. D.C., moving coil, 25.- each 
INFINITELY VARIABLE-SPEED GEAR. 
BOXES. Fitted jin. diam, shafts, mounted 
in ball-races, adjustable torque, reversible 
overall size Sin. x Sin. x 4in. approx. Pre- 
cision made, 47/6 each. 

Ditto, smaller type, overall size Jin. x Jin. x 
3in. approx, 40/- each. 

“BULL” J10th hp. INDUCTION 
MOTORS, 230/250 volts A.C., 50 cycles, 
capacitor start, 1,425 r.p.m., reversible, 
overall size Jin. long, Sin. diam., spindle sin, 
diam., £3/15/- each 

PORTABLE FIELD TELEPHONE SETS, 
type D, fitted handset, extra headset, tuned 
buzzer, morse tapping key, etc. €5/10/- the 


base- 
cover 


pair 

PRECISION DIFFERENTIAL GEAR. 

BOXES, fitted jin. diam. spindle, 46 d.p 

gears size 2in. diam., jin. deep. 8/- each 

CONSTANT SPEED MOTORS, |\5v 

A.C. 1/70th h p. 3,000 r.p.m., governor con- 

trolled, continuous rating, size Sin 

x Bin., din. diam. spindle 

“STANCOR,” USA. 2.5 K.V.A. 50/60 

cycle auto-transformers Input 115/250 v 
110 v. Completely shrouded. 11 


type 3,000 and 600 relays, 
assorted contacts and coils. Siemens High 
Speed Relays, Uniselectors, Telephone Keys, 
Handsets, etc. 


Mailing Lists. Price 6d. each. 


4-VALVE (Used) SUPERHET OUTIL Ee BBS ay ERS 
um wave band only v er 

complete in pine w a e xe 

In good condition AA 

£4/10)-. 

UNISELECTOR SWITCHES 

including automat: 

Operates on 250 

Hal! Wipers, 27/6. Pius i/oP 

GROOVE LOCATING Sg nablit 

— aby point on l ri 

pack purposes 

Constete of substantia 

able counterpoise pick 

pick-up and inetantane 

with micrometer ad 

lever for dropping pick 

ELECTRO MAGNETIC COUNTERS 

every one ' 

counting to 

Shin. long 

uses, 15/- ‘ 

2-VOLT AocuMULATORS 

Cases, size (ib 

@/+ pius 1/6 carr. and 


Carr, et 


Ha nat 
tunis 
Pull Wipers, 


b-eok 


£2/10/-, 


agnet 


packing 


See previous tssues for other bargai 


23 LISLE ST. (“2925"") LONDON, W.0.2 


Closed Thursday 1 p.m. Open all day Saturday 


BRASS, COPPER, DURAL, 


ALUMINIUM, BRONZE 
ROD, BAR, SHEET. TUBE, STRIP, WIRE 
3,000 STANDARD STOCK SIZES 
No Quantity too Small List on application 

H. ROLLET & Co., Ltd. 
6 Chesham Place, S.W.1. SLOane 


) AT 
‘\GHAM 


3463 


LIVERPOOL BIR ui MANCHESTER 


THE POLLOCK M.C. PICKUP ..... 


R rege 10 ¢.s. to 20 Kc/s. H.F. resonance 25 
» U.P. 20 Ke/s. Kit of parts to make pick 
usentaplete, including 100 ; | transformer and 
sapphire stylus, .00! or .0025in., and full 
building instructions £4. 6s, 6d. Parts scid sep 
arately, prices : head and stylus 38/6 ; head 
for min. thorns 31/- ; arm/pivet 26/- ; trans 
former 26/- ; all prices post free. 5S.A.E. for 
details to 
A.M.Pollock, 14 Broomfield Lane, Hale, Cheshire 


SAMSON’S 
SURPLUS STORES 


SPECIAL OFFER OF HEAVY DUTY TRANSFORMERS 
NEW U.S.A. SOLA CONSTANT VOLTAGE 


Prim, 05-250 v. See, 115 v ia 


Approx. weight 200 Ib. Callers only 
DOUBLE WOUND TRANSTORMERS 
U.B.A, Prim, 200-260 ¥ 

25/19/6, carr. 7/6 

AMERICAN HEAVY out L.T TRANSFORMERS 
Prim, 115 v. See. 17 v., 1 and v. 18a. 35/- 
carr, 4/- 


ADMIRALTY TYPE 
42v., 108. 25/-, 
BRITISH LT TRANSFORMERS 
sec. 6.3 ¥. 15 a. 23/6, ' 
- papeee 5, 74, ly 

awy Bec tapped 0 ¥ 
RAF. FIELD TELEPHONES 
type complete with hand 
phones, 45/- each 
Suived 


by Jeffer 
16 v. # 


Priv 
art ( 


Cart 


ARMY FIELD TELEPHONES. 15 
with hand set and single head phone 


Buzzer 


52/6, 


art 


169/171 Edgware Road————~" 
London, W.2. Tel.: PAD 78 
125 Tottenham Court Road, W.!. 
Tel.: EUS 4982 
All orders and enquiries to 
branch, please This is 


Road 
Soturday, 


our Edgware 
open ail day 


WIRELESS WorRLD 


SITUATIONS VACANT 
ULLARD EQUIPMENT. Ltd 
cles in their engineering 
tronic and electro-mechanica 
experience in the development 
of communications and other 
ment permanent 
pension scheme 
Dept., 51/55, Garratt Lane 
ELEVISION receiver ens 
for development work 
and colour television tor home 
markets with excellent opportunities 
vancement and travel in rapidly expandir 
field Applications, experience ‘ 
salary required, to Televis 
Pye, Lid., Radio Works, Cambrid 
T= ENGLISH ELECTRIC 
Lid., require a television ser 
for their workshop in London, 
cants must be fully experienced, 
& current driving licence; staf 
pensionable afte’ qualifying per 
in own handwriting to—Dept 
Strand, /.C.2, quoting Ref 
NUSUAL opportunity 
electronic engineer to join 
organisation interesting 
with the development of elect 
and allied equipment, wit 
of rapid advancement for person 
Riviin Instruments, Ltd., ‘ 
Villas, N.W.3 
ADIO component 
hief inspector to take - ary 
nspection of piece 
esting; knowledge 
tage.--Write, givin 
and salary require 
tries te” Stamford Works, 
tenham 15 
ae & WEAIRE, L 
for senior and junior engineers 
search and development work on components 
electronic circuitry and small electro/mechan 
cal assemblies with particular reference to mag 
netic recording the first instance t& 
the Technical director Simonside 
South Shields, Co. Durham 2s 


"HE ENGLISH ELECTRIC Co., Ltd 
a Television Service Engineer 
workshop in London, N.W.5 App! 
be fully experienced, fit and p ess a 
driving licence Staff appointment 
after qualifying period 
handwriting to Jept 
W.C.2, quoting Ref. 468K 2 
LECTRONIC engineers required, prefer abl j 
with production experience but ex-servik 
radio/radar mechanics and radio service engir 
eer considered; permanent, sagt ive posi 
tions available with expandin compan} 
Shrewsbury; housing assi stan e provide 
applicants must state. full of previou 
experience and salary require ‘Box 322 


have vacan 
f 


dept 

engineers 
and 
elect 


good 


ng 


7a, 


manufact 


arts fir 
of I ud ~~ ake 


‘Broad Lane 


require 
for their 
ants must 
curr t 
pensionable 


S®NIOR mechanical designe 
- . 


Ltd,, to meet expansion 

yermanent progressive posi 
ary tafl pension scheme 
m Personnel Manager, We 


RAUGHTSMEN exper 
radio and television are 
»pportunities with a firm of 
ion area experience in proa 
mechanical design woulc qu 
Starting s8@.ar) 
» treated in strict 


cations, 
confider ce, should 
and should 


“EDDINGTON CONTROLS 
Tydfil. S. Wales, have a 
electronics engineer to work 
ment of magnetic amplifiers 
applicants should preferably 
degree in electrical 
according to experi ence 
in. writing to sistant Chie 
Engineer Electronics [2537 
HIEF of test required by Airmec to take 
charge of the electronic test department 
must be able to organise, and to control staff 
experience of LD procedure desirable 
monthly appointment, with pension scheme 
accommodation may be available Write giving 
full details of qualifications and experience 
Personnel Officer, Airmec, Ltd., High Wycombe 
Buc 2552 
Ts engineers required for ting work 
in connection with radar other ele 
tronic equipment Applicants must have sound 
theoretical knowledge of radar backed by 
practical experience gained in H.M 
industry. Good wages and excellent 
Single lodging accommodation ave able. 
giving full details to Personne! Dept 
E.M.I., Ltd., Hayes, Middx 
INISTRY OF TRANSPORT 
AVIATION.—Radio techn 
required at aerodromes 
yarious parts of U.K spe 
for keen technicians wit) 
esting work in progress 
aids to navigation; prospect ermanent 
sionabie posts: rates of pay (London) 
£335 p.a. at age of 19, to Pere at 
subject to qualifying test, to £5 rates slightt y 
for provinces Candidates age 
practical experience in maintenance 
radio or radar equipment should 
Employment Exchange, quoting Orde 
minster 6627 


Ltd 

vacancy 
the 1 
oe 


age 


nteres 


and 


AND CIVIL 
ans (men only 
and ad stations 


Works, 


APRIL, 1954 


. - 
Some Bargains for 
r , 
vou 
STANDARD TELEPHONES 
Tuning Mechanisms for converting $.T.R.9 to 
S.T.R.9X. Few only offered at a fraction of their 
cost £12 each 
CONDENSERS, by famous 
8 mid. 400 volt D.C. 7/6 post |/- 
D.C. 4/6 post 6d.; 2 mfd 
post 6d | plus | mfd 
post 9d 
SOLENOIDS. (2/24 volts D.C 
5/!6in. carry 15/20 amps 
bakelite base, 6in. x 64in., 10/-, post 1/6. 
NIFE LONG LiFe BATTERIES, new and 
uncharged. 1.2 volt 45 a.h., 30/- per cell. 12 volt 
battery comprising 10 celis in wood crate £12/10/- 
carr. 10 Eng. and Wales 
FREQUENCY METERS. 
guaranteed 0.005%, frequency range 120 Kc/s to 
20 Mc/s, battery model with charts and Crystal, 
as new. Few only. 
R.C.A. W/METER. T.E.149, new 
30 Mc/s, accuracy 0.005 
Instruction Book. 
£25, carr. at cost 


ELECTRADIX RADIOS 


Dept. A, 214 Queenstown Road, London, &.W.8 
SSSSS= Telephone: MACaulay 2159 


10 Channel 


manufacturer 
4 mfd. 400 voit 
250 volts D.C., I/- 
100 volts 7/6 dozen 


750 m.a. pull 
make two circuits, on 


B.C.221 Accuracy 


200 Kc/s to 
, with Crystal, Sparesand 
In Maker's original carton, 


STABILISED POWER UNITS 


Variable 150-500v, 50-1500 30 or 100w. 
Power units designed & built to special 
requirements 
Subcontract wiring and assembly wanted. 
Plastic castings, single cr repetition, 


NEWTOWN INDUSTRIES, Lymington, Hants. 


BASS REFLEX CABINETS 


Walnut, Mahogany or Oak veneered, 30-in. high. 
For 8 in. Speakers, 10-in. Speakers, 19-in. Speakers 
£9-0-0d. £9-10-O0d. £10-0-0d. carriage paid 
Complete Kits in un-veneered acoustic chipboard 
£3-15-Od. €£4-7-6d. €£4-17-6d. carriage 7/64 
We will assemble and fix felt for 7/6d. extra. 
A. DAVIES and Co. (Cabinet Makers), 
3 Parkhill Piace, off Parkhill Road, London, N.W.3 
(Gulliver 5775) 


Here is the 


“DISCOTAPE” 


to convert your gramophone into a high 
fidelity 


TAPE RECORDER 


THE DISCOTAPE KIT comprises the Erase and 


parts ready 
unting on your 
platiorn 


easy -to-build 
nto y 
* not pre 


r pre-amplifier 
using i 
t gram 


ur radio re 


ide use or receiver for 


lable for tape-to-film 
n-technical language 

diagrams llable separately 

ob purchase Kit. Send for your 


Complete Kit, £12. 


N.E.A.L. ACOUSTICS LTD. 


COURT STREET, LEAMINGTON SPA 


tage by stage 
refundable 


Price, 


APRIL, 1954 


THE FEA YES company) 


| candidate will 
| sibility fox 


RADIOGRAM CHASSIS 
TUNER UNITS 
AND NOW 


THE A.114 AMPLIFIER 


@ Contrast Expansion 

@ Bass and Treble controls 

@ Compensation for Decca and E.M.1. recordings. 
@ 7 valves in 9 valve circuit. 

@ 8-watts oucput 

@ Price £15 10 - 


RG 250. 10 
pansion 


RG 160. 


push-pull output 


with 
£35. 
bass and treble controls, 


valve chassis 
variable selectivity. 


contrast ex- 


7 valve chassis, 
£20. 
6 valve all-wave chassis with push-pull 

£i7/5)-. 

5-valve chassis, £14/5/-. 

All-wave tuning unit 
6.3 heaters. £13 


For 4 v. heater supply 


TU/100/6. 
amplifiers 
TU) 100/4, 


for use with 


£14, 
AC/DC models are available, 
Full details gladly sent on request. 


16 Mare Street, London, E.8. Amh 4400 


Free trom 
Astortion 


Cannot 
jatroduce hum 


STEEP - cUTINg “nin VARIABLE 


No other m1 ILTE! rt the advan- 
tages of this model which are, briefly, 
to cut response above any desired level 
between 4,000 and 8,000 c.p.s. at an 
averay’ \‘“eepness of 30 db. per octave, 
easy fin.ng (connects between 15 ohm 
speaker and amplifier output), robust 
onstruction, no distortion or appre- 
ciable loss of volume. Recommended for 
reducing surface noise on ‘78° records, 
cutting ‘ edge ‘ on some L.P. records, and 
eliminating high-pitched interference on 
radio. Price £4/10/0, Leaflet on request. 


E.M.G. HANDMADE GRAMOPHONES, LTD. 


6, Newman St., Oxford St., W.! 
Telephone: Museum 997 1-2-3 


| attractive salary; 


|} don, 8 
| date 12 April, i954 


| and experience to Personne! Manager 


WireLess WorLp 


SITUATIONS VACANT 
NGINEER required to undertake the 
of electronic instruments; the successfu 
be required to accept 
development to the 
stage; degree or equivalent 
salary will be commensurate with qualif 
and experience.— Apgly in writing to 
Com net Ltd ack Rd., Shernhall 

ndon, E.1 
RAUGHTSMEN, senior and { 
ere required at Chelmsford ar 
Marconi’s ireless Telegraph Co., 
perience in the design of radar, 
apparatus preferred; 
positions in expanding development 
applicants should write, giving 
uotin ref. 142J, to—Dept 
Strand, W.C.2 
RAUGHTSMAN 
in layout of 


desigt 


mediate 


Lid., ex 
radio or similar 
these are permanent 


required with experience 
automatic moulding press 
electrical equipment, involving meche al draw 
ings, sub-assemblies, circuits, and 
schedules; suitable for prototype an 
production, apply, in writing, to 
The Streetly Mig. Co., Ltd., 
Streetly, experi enc e 
required 
NGINEERS, mathematicians physi 
required for design and development w 
on new projects in the telecommunication field 
experience in this type of work desirable, but 
not essential..-Apply, giving fu details of 
age. qualifications, experience and salary 
quired, to the Personnel Manage: Standard 
elephones and Cables, Corporation Rd New 
port, Mon (2652 
NGINEER, aged 26 to 34, required to take 
charge of engineering department of fac 
tory manufacturing quartz crystals; university 
degree and experience of industrial or service 
electronic equipment essential rudimentars 
knowledge of chemistry an advantage; house 
could be made available to successfu! applicant 
Write Box WO.9159, A.K Advg., 212a 
Shaftesbury Ave., London, W.c.2 2584 
RODUCTION manager reguired for radio 
factory in Southern Rhodesia applicants 
preferably single, must have several years’ ex 
perience in the radio industry in similar capa 
city, and be capable of production l|a 
study and overall technical supervisi 
mencing salary £120 per month, alr 
will be provided Apply in writing t 
lington Ave., Kew ,» Richmond 
IRST-CLASS openings for experienced 
and television engineers will shortly 
come available with a firm of repute 
London area; engineers able to undertake 
mediately, development work on broad ast 
and television apparatus would be 
the successful candidates wil 
be eligible for company superannuation and 
insurance schemes.—Please reply. giving ful 
details of experience, to Paks [2647 
AR Department requires lecturer at 
R.E.M.E. Training Centre, Arborfield 
Qualifications: Degree in Electrical Engineering 
or equivalent; experience in light current, radio 
or radar engineering essentia 
accordance with Burnham Techni 


Stating age and 


| Assistant B, with allowances for 


special qualifications and tor 
ne oe ared with Technical Col 
mal Teacher's Superannuation 
APPL a} ‘AT ION forms from M.L.N.8., Technical 
and Scientific Register (K), 26, King St., Lor 
1, quoting Ref. D.2/54A Closing 
. 2629 
[_ AsoestoRyY engineer required for design 
and development of H.F. testing equip 
ment for coaxial and telephone cabies; engin 
eering or physics degree essential and approxi 
mately two years experience desirable: 23/26 
years of age; salary according to qualifications 
and experience.-Write stating qualifications 
Standard 
woos h, 


leges 


Telephones & Cables, Ltd., North 
6 
LECTRONIC INSTRUMENTS, L 
mond, Surrey, has vacar - 
inspector; applicants must have sound practica 
experience in testing mechanical and oles tronic 
2 bey pos together with administrative ability 
ey t 


appli ation in 
ie for electronic 


full details of 
aiso avai 
having H.N.C. or 


engineers, aged 25 upwards 
equivalent qualification 
r 


eMICHAEL RADIO. Ltd 
and junior engineers in equipment 
division laboratory at Slough; and ex- 
perience in the field of applied electronic 
cluding communications) and experience 
working with Government Departments are the 
chief ualifications required Write stating 
qualifications 
ineer, Equ 
Lid Slough. 
[0198 
and tech 
to take part 


ision, McMichael Radio 
SSISTANT electronic engineers 
nical assistants are required 
in an extensive design and development pro 
ramme ranging from precision audio oscil 
ator to microwave equipment; present develop 
ments include encapsulated sub-miniature 
techniques involving the use of transitor 
cults; there are excellent opportunities for 
junior engineers to gain valuable experience « 
that they may in due course occupy positions 
of technical responsibility within the compan) 
applicants should either possess a degree or be 
studying to that end, rite to The Wayne 
Kerr Laboratories, Ltd., Sycamore Grove, New 
Malden, Surrey 2583 


621 ROMFORD ROAD, LONDON. €.12 
CWO orn COD *  TEL* GRA 6677 


| 
Acton by 


INDICATOR UNITS 
condition 
removed 


Ex-W.D., but 
Vaives and C.K 
Chassis, 


brand new 
tubes only have been 
valve-holders, resistors, condensers 
are worth more than our price. Unite 
include Design’ L."’ type 6C. BARGAIN at 12/6 each 
Carriage 4/6 
POWER SUPPLY UNIT, 17/6. 
330 v. Trans., 6 v. Trane 
output voltages chokes 
Lees valves. Carr. 4/6 
ROTARY CONVERTER. 
In 24 ¥., out 200 v., at 50 mA 
POWER Currey unre 12/6. Ex No. 19 Set 
Z.A. No. 3108 New 12 Vv Two H.T. output at 
‘ v., and 500 ¥ set 2/6 
SPOTLIGHTS. Butlers, ex W.D., 8/9 
reflector and glass Post 1/3 
SIDE LAMPS Infra-red 
New, ex-W.D., 1/9. 
AMPLIFIERS 57/6 
3 vaive AL. of ACUDC 
AMPLIFIERS 77/6 approx.; 7 watts 
4vaive. Push pull. A.C. or Universal 
9/6 Amplifiers. Bargain Brand new 
unused). Contain EP36, two transformers 
eontrol, various condensers 


Containing Heavy 
with 12 Tapping, 
various conds. and 
resistors 


. mW D., 
Post 2/¢ 


New, with 


gines, ideal 


Post Od 


tall lamps 


approx 4 
post 2/6 


watts outeut 


output 
Post 2/6 
(ex-W.D 
400 ohm 
resistors 


in., oF lose valve, 4/0. 
DRAWING 


RADIO-GRAM CHASSIS 
FROM 
£10. 17s. 6d. 


Sin 
ost 1/6 WITH FRE 


Latest show, band «spread tuning, feed-back, al! 
brand new 6-waveband (illustrated), 15 gut 
with 6-position tone control S-waveband (13) at 
12 cuineas. £10/17/6 (X9,. similar to above but 
by another Manufacturer. Al) models have 
latest miniatures), fywhee! tuning 

k, gain ewitch, extension 
sockets. Post 3/6 


MIC. & "PHONE TRANSFORMERS. bix-W.1 
microphone and matching transformer (ratio 

with standard jack plug wired on BARGAIN #6. 
Post Od 


CAR RADIO TRANSFORMER, 5/9, 6 or 12 v 
Post 2 


) valves 
negative feed 
speaker and pick-up 


220 out 


OP. TRANS., 1/9 tested. Po 


PICK-UP TRANSFORMERS 
Unused E.M.1. type 


Sa! vage et 6d 


New 
Fully shielded, 3/9 
RECTIFIERS. 8/9. T.Y 


809 voit at 200 mA 


type Mal vage 
180 volt at 40 mA.,3/9. 
EXTENSION FBARERS, 37/6 
with Bin, speake 
EXTENSION SPEAKERS 
speaker (low impedance) Mounted on polished and 
baffle stand, gold fret. 6(t 
ONLY 10/9. Post 1/9 
MICRO-S WITCHES. New Ame 
IO volta, 3 a., tin jin ljin 
3/6 each, post 44 
TELESCOPIC MASTS 
Extend to 7ft. 6in 
Closed length lin 
5/9. Post I 
AERIAL COILS. For portable sete 
(on aluminium (rame measuring 4ip 6in 
AT 2/6. Post 6d 
CONDENSERS Guaranteed Assorted parce! of 
fixed and waxed (wire ends 00038 WL, W047 
004 and 1,000 pf, 45 for 10/-, or 100 for @1 


Germanium Brand new, made 


SPECIAL 0 


In polished cabinet 


Brand new 6jin. P.M 


veneered 
onnected 


lead ready 


ori miniatures, 
BARGAIN 0) » 

Ex-W.D., but 
Base 
Ideal 


unused 
diameter jin.. tip pin 


aerial Ir? ICE, 


Brand new 


BARGAIN 


Clase results 


ees HOLDERS. Porcelain. 15 amp. MEM, Kantark 
rand new). Complete with fuse, backwiring 
‘ TO CLEAR AT @4. Post 44 
DUNLOPILLO EX-COACH SEATS. %4in 
With back (19in.), 37/6. ideal for care 
itilities Carriage 4.6 


SEND STAMP FOR 


l6in tin 
caravans 


1964 CATALOGUE. 
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NATIONS ¥: ag od 


Sit 
RANSPORMER Designe 
‘ yy rN ry velopment projects ‘ 7 t .|0 D D | E FAS 
a 4 quency power transiormers, 


oil-filled units, etc.—-Apply 


st ' " , fications and experience, ¢ Th ane PAT. 507249 
FRE UVENCY MODUI ATION Manager (Ref. R.G.), The Gener A) ric C Ss) 
A A 4 A Ltd., Brown's Lane, Allesiey, Coventry 26 


HE BRITISH TABULATING MACHINE Co 
Ltd m anuracsurers of Hollerith ’ 
REALISE THE FULL COMPASS a 5 poems. 
OF YOUR EQUIPMENT. interested in the 
Cigita computing I 
OUR “WW” DESIGN FM AM VHF | S®counting = machines, and A 
RECEIVER is available for EX- roundings, are invited to contact the com pany 
. DELIVERY FIELD- 2 ven te 6 tae sppeatment, Raperi 
JABILITY AND [pues aieteahis bus nat eabentin|. in pottionia 
t } ike to ir 
i THIS FASTENER WITH ENDLESS 
ebavions axtarisnce tnt ~ APPLICATIONS—SIMPLE—POSITIVE 
Chassis with power supply £15.0.0 se: and development i ng an n SELF-LOCKING. MADE INA 
Less P/S £11.17.6 fi), ENGINEERS holding a P leeeedl de VARIETY OF TYPES AND SIZES. 


Higher National Certificate. or equivalen 
ices he £7:5.0 || Besfions erence! sectrict ssl ciectioat: || SPECIAL FASTENERS TO SUIT 
5 eafler 1/0 eq quipmen an advantage CUSTOMERS’ REQUIREMENTS. 
eafiet x wit wit 


be commensurat 


ind. gaseees: a ben hem ir WIDELY USED IN THE RADIO 


and on lications iving fu articular 
} one ay rr ould be add ressecd t 4ersonn INDUSTRY. 
Ring ARC 5078 for a demonstration von AR ge We Tabulating Machine C td IIlustrated brochures and other information 
Trade enquiries invited HE GENERAL ELECTRIC Co., Lt rown's will be gladly sent on request. 
NI PRODUCTS Lane, Coventry, requires senior juni DEPT “ W.W 
BEL SOUND oO YF. co. ectronic development ginee I on . 
Marlborough Yard, Archway, fnthe ‘eld. ot Microwave and pulse applica Oddie, Bradbury & Cull Ltd., Southampton 
London, N.19. ions; mechanical develor a engines Tel.: 55883 Cables: Fasteners, Southampton 
signer draughtsamen and 
ably with experience of radar-ty qs pment : 
also requir for the t t salar 
according to age, qualifications and ‘experi ence 
Avply_ by letter. stating ace and experience 
to the Personnel Manager (ref. R.G.) {025 


K W oO oO D ENIOR television developsnent engineer re 
quired by well-known radio and televisior 
manufacturer in London area; epplicants must = 
maker S of have a wide experience in development for 
mass production of modern commercial radio 
Fine Cabinets and television receivers; a good ralary wi oo aa SERV | TT 
be paid to a person possessing drive an ‘ 
and woodwork of every descrip- F(A eye pe ability and capab! € carrying | Have your favourite tape-recording made 
“ through projects from deve mer to produc 
tion for the Radioand allied trades | [VOUBD projects from de pene pI 7 | into a gramophone record. Id. stamp 
LOCKWOOD & COMPANY engineer; kindly state full particuls ech for free literature to... 
nical “ « 


education and experienc 
Lowlands Rd., Harrow Middlesex. Byron 3704 


H. RB. McDermott, 10, Duke Street, Darlington, Co. Durham 


Qanron Electronic Engineer quired 

¥ @ group working on advanced valve 

cations; the applicant should have 

working knowledge of modern circui 

in the electronic field, particularly } 

eation to radio and television and should hold T 

a degree or equivalent; essential qualities are RA 

an aptitude for original experimental! i ] 

an ability to guide the work of ers; ap T SPECIFICATION 

in writing to pence Dept., ! faive Cx 

Brook Green, Hammersmith, W d age 

qualifications and details of experienc MANUFACTURED OR REWOUND 
252 Filter Coils + 1% a Speciality. 

LECTRONIC Engineer to work within ct 


trials diviston at Edinburgh the nature JOHN FACTOR LTD. 
of the work involves 1 : j 


conductin trials and 
evaluating the performance . itrol 9-1! EAST STREET, TORQUAY, DEVON 


navigational and landing "Phone Torquay 2162 
development applicants should 


Physics degree or considerable recent pr 
tical experience in this fleld; ac 0d opportu nity 
in expanding department; staff 

apply, quoting Ref. EE/TID j 

details of qualifications and experience 
Personnel Officer, Ferranti, Lt 7 


EUREKA 6 CONSTANTAN oe a Phy panes al Laboratory a ast " Always a good deal” at 
RESISTANCE WIRES ton, Middlesex, acancie 


ear titi enact “Se: | WEST END RADIO 
in wor on electronic ee Zeputer: } r 
SWG Enam. DASC we Enam, DASC electronic equipment; age , alary £215 
16 ji to £410, according to age, wi t i 
ments (lower maximum for wome minimurn SPECIAL OFFER !! SAVAGE AUTO. 
qualification General Certific Education TRANSFORMERS: — INPUTS | 10v., 130v., 
at ordinary level in four i s, including 200 v., 210 v., 220 v., 230 v.. 240 v.. 250v. Stud 
English Language and a scientific subject or 4 ” 
mathematics; posts unestablished with oppor switch Controlied. OUTPUTS I10v. and 
tunities of established (pension able) posts, and 230 v. at 1200 w. nominal, Tropical rating 
of promotion to higher grades [2587 Tested 2KVA. 3 pin ISA sockets and fuses 
DMIRALTY, Royal Nava! Scientific Service on panel. in handsome grey cabinet. New 
Engineers and Physicists (particular in maker's packing. £6 15. 0. De Luxe 
with electronics) required appointments ir model by Neverlin, £9. 15.0. P. & P. 10/- 
Experimental Officer and Assistant Exper Send for ph T 
. 4 # : ms photo rade terms: for quantities. 
mental Officer erades in tao rental stat H.T.L.T. BATTS. Ex-Govt. 1952 manufac. 
lishments in London, Portsmou ath, Weymou 
and Gloucestershire Areas « ture, layer-built, 150 v 3v. Every battery 
didates, British Subjects, ust s of tested before ere Suitable for No. 38 
the following qualifications Iniver \ gret receiver, 4/6. P. & P. I/- 


in Science, Engineering or Maths., Graduate 
ENAMELLED Membership . * : EX-GOVT. CAR RECEIVERS, R.103. 
WG 
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GOODSELL LTD. 
for High Fidelity Equipment 
40 GARDNER ST., 


BRIGHTON, 
Tel. : Brighton 26735, 
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of ropriate professional insti 

ozs 4ozs 4 tute, Higher National’ Certif ate, Fir erti ——, 6 Nw] type with B.F.O., etc 
1/4 AJ. ficate of five-year grouped cour i elevant channels, |./7- cis and 4-7 Mc/s, IF 
> subjects at City and Guilds of Lo Ir t freq., 465 kc/s. OUR price 75/-. P. & P. 7/6 

‘ col ) e stitutior tigher : 

4 Seate, General. Certificat ote ation, Sco 1,000 Bargains for callers | 

6 tish Leaving Certificate, Scot 
8 
I 


Preliminary Examination, relat S 0 
0 Senior Certificate (all in s ypriate sul ts WE T END RADI LTD. 
nd at appropriate levels) | salar 
inclusive of pay addition (men) E > 14, LISLE STREET, LEICESTER 
SEND STAMP FOR LIST TRADE SUPPLIED G 856, A ted 5 Keccording ite age) £27 7 SQUARE, LONDON, W.C.2. 
appointments unestaDdiished ut om 
POST RADIO SUPPLIES pam bey ie compete tos s sts Phone: GER 7341 
ication forms from echn 
33 Bourne Gardens, London, E 4 App Scientific Register (K), 26 cite 8t., OPEN ALL DAY SATURDAY 
——=— don, 8.W.1, quoting A 247 52/A [2503 
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SHORT WAVE RECEIVER RIOJA, 
use on [00/110 volt and 230/250 volt A.C. 
and 12 volt battery. Comprising six valves 
and built-in vibrator unit covering 1.7 me/s 
to 7.5 mc’s. Brand new in perfect working 
order £9/15- plus 5/- carr. Only six lefe. 
BRAND NEW AND BOXED METERS 
0/3500 vole meters D.C. Moving Coil, 3in. 
scale 4in. projecting, 20/- each. 

0/6 amp Thermo Couple R.F. 24in Flush 15/-. 
0/30 ma Moving Coil D.C. 24in. Flush, 10/- ea. 
0/15 Volt A.C. Moving tron. 24in. Flush, 15/- ea. 
0/300 m/a Moving Coil D.C. 2tin. Flush, 10/-ea, 
0/200 m/a Moving Coil D.C. 2}in. Flush, 10/- ea. 
0/'| m/a Moving Coil 2in. square, 15/- ea. 
0! amp R.F. Thermo-Couple 2sin. Projecting, 
7/6 each 

Postage 9d. per meter 

SIMMERSTAT VARIABLE CONTROL 
SWITCHES. For use on 230/50 vole A.C. 
at 2500 watts. Suitable for cookers, etc., 
17/6 each, post 9d 

LOUDSPEAKING TELEPHONE 
UNITS. Complete with TRUVOX Carbon 
Mike and C.L.R. Headphones working off 
12 volt battery, can be used to speak to 4 
positions at the same time. Brand new, 
£1 15'-, carr. free 

BUZZER VALVE UNITS. Type 2. Can 
be used as morse training aids with facilities 
for Interference input. Less valves (2), 7/6 
each, post free 

CUT-OUTS. !2 and 24 voit 60 amp., as 
advertised, 10/- each, post 9d 

050 A.C. MOVING IRON AMMETERS, 
last few now going at 17/6 each, post 1/-. 
SOLDER. I'b. reels of 40/60, 5/- per reel, 


for 


post |/- 

EARPHONES, 60 Obm C.L.R., 5/- pair and 
4000 chm, 17/6 pair, post |/-. 

POWER PACKS. Comprising Transformer 
having tappings for 100, 110, 120, 200, 220, 
and 240 voit with common ar.d 5, 55, 65, and 
75 volt with separate common, smoothi 
choke and 75 volt input rectifier giving % 
volts at .6 amps. These packs are partly 
stripped and will have to be rewired price, 
50/-, post and packing 3/-. Transformer may 
be bought separately at 37/6 each, post 2/-. 
TAPE DECK CABINETS. Finished in 
imitation Lizard Skin. Colours: Green, 
Red, Grey and Blue. Size I4}in. x I6in. x 
Ilin. deep. £3/12/6 each. Please state alter- 
native cclour. Carriage 2/- 

SMALL WOODEN CARRYING CASES. 
I2in. x Bin. x Sin. deep. Fitted leather handle 
and fixing lid clasp puso od ~~ Tool or 
Lunch boxes. 7/6 each, carriag 

BRAND NEW 50 MFD. CAPACITORS. 
10/6 each, post 9d 

THREE CELL TORCHES. As used by 
R.A.F. With screw switch. 12/6 complete. 
Slightly soiled and marked but in good work- 
ing order 

25 discount available on 
Bona Fide Traders 


UNIVERSAL ENGINEERING CO. 
Havelock Works, Havelock Place, 
Harrow, Middlesex. Harrow 1432 
RETAILERS PLEASE NOTE :— 
We are now taking orders for our New 
ELECTRIC BOWL FIRE which retails at 33’- 
including tax. Your enquiries are invited. 
Leaflets sent on request 


quantities to 


| tions and experience 


ENGINEERS! 


W experience, you must end 
ENGINEERING ‘SrromTUNrriEs : Full details of 
pase T Mech. E., AM.LC.E. 

i & rr Electrical ete.), .— Cert. , ete., 


144 PAGES 
ee! 


oursesin all branches 
Engineering 


. If you're earning 
tessthan £154 week, tell 
us what interests you 
on d write for your cop: 

‘ ENGINEERI 3 
OPPORTUNITIES” 


mlay 


B.LE.T. 


387 College House, 29- 
31, Wright's 
Londo a, W.8. 


| pensionable and the expansion now 


| what 
P.55.0 


WIRELESS WoRLD 


SITUATIONS VACANT 
SSISTANT Lecturer, mginly in radio and 
television servicing, is required immediately 
for our London a ct applicants should 
have some rs’ practical experience 
servicing and should possess theoret 
fications up to the standard of Gr rit 
I.R.E.; salary is £550-£750 per annum  depe nd 
ing upon qualifications and experience Appli 
cations to the ee. E.M Institutes, 1 
Pembridge Sq., London, W.2 [2 


IVAC, Ltd., manatocturers of specialised 
thermionic ‘and electronic devices offer in 
teresting posts for scientists, cngineers | 
technicians in their expanding organ 
research and development projects 
cold cathode tubes and transistors 
experience in these fields, although an advan- 
tage, is not essential, but a sound edication and 
an active and enquiring mind are; encourage 
ment will be given, wherever porsibie, to the 
ublication of original work 
HE Company is a member of a major com 
munications group end the posts, which are 
available for both senior and junior applic ants, 
are pensionaiite ane offer scope for advance 
ment; there 5-day working week 
APPLICATIONS in writing, which will be 
treated in strict confidence, stating age, educa 
tion, qualifications and salary expected, should 
be addressed to——“he Engineer-in-Chief, Hivac, 
Ltd., Greenhill Civscent, Harrow, Middlesex 
2452 
are invited for posts of 
senior an junior television developme nt 
engineers; app.icants should have sound 
nical educations and be fully conversant 
modern techniques of television design 
capable of progressial designs through 
duction stages aff pension scheme 
week.—App! ae. giving ful 
qualifications and experience, 
P to be addressed to 
Vidor-Burndept, Ltd 
Kent 
ABLE AND WIRELESS, LTD.., invite 
cations from telecommunication engineers 
who are interested in a career in this com- 
any's overseas eaves ashore; applicants must 
ave had practical bey = ¢ maintenance 
operation ww" wirele 
and possess 
equivalent; desirable” adr ba 
mencing salary £324 (age 22) to wit 56 
ree “accommodation | or al 
ances (up to annum re spec - 


r 

tively) adtitional; yy cae rmanent and 
pensionavle pesstons for Paultable candidates 
Apply in wr ne giving experience and aes 
fications, to anaging Director, Cal 
Wireless Ltd., Electra House Victoria 
bankment, London, C.2. 
A JUNIOR development engineer 

to assist in the development 
electronic laboratory instruments 
cesful applicant will be engaged on 
long-term projects concerned with the 
ment of a wide range of equipment 
appointment is of a rmanenmt nature 
ries considerable technical responsibility 
offers scope for the exercise of individual! 
tive. Applicants should have had 
development experience preferably 
instruments field Academ ic ‘ 
ranging from O.N.C. ior an equivalent 

to a University degree in Communics 

Engineering or Physics are acceptable 
Salary will be dependent upon age, qualifica 
Apply stating full de- 
Chief Engineer, Furzehil! Labora 
Shenley Rd., Boreham Yoo 

[00 


ization 


previous 


PPLICATIONS 


appli 


iOWw- 


PLESSEY COMPANY have vacancies at 
their Ilford works for engineers and 
draughtsmen of senior and intermediate grade 
for development work on components and 
mechanisms for radio, television and commun 
cations equipment These vacancies occur as a 
result of the enlargement of the laboratories t& 
permit a substantially increased interest 
design of circuits and components for 
applications All positions are permanent 
in pre 
offers good prospects of advancement 
are progressive and attractive initial 
are offered to men who are qualified by 
of educational attainment or practical 
ence, All applications will be dealt 
confidence and should addressed 
first instance, for the attention of the Personne 
Manager, The Plessey Co., Ltd., Vicarage 
Ilford, Essex 
7LECTRONICS Engineer and Physicist 
quired by Ministry of Supply Experir 
Establishment at Parnborough, Hant Malv 
Worcs.; Sevenoaks, Kent, and elsewhere. 
in Southern England s include 
development or design telecommun! 
and radar equipment: guidance and 
systems; instrumentation for variet; 
problems Experience of V.H.F 
niques, display systems, etc., desir 
posts Appointments according to 
and experience as Scientific Officer 
class honours degree or equivalent) A 
Assistant Experimental Officer (Higher 
Cert. (science) or equivalent, degree 
may be an advantage and technica! exper 
‘orces Or industry desirable), &2 f 
Experimenta! Officer 
age 26), £649-£799. 
s. Appointments 
benefits may be available for 
-Application perms vem M.L.NS 
and Scientific ter (K). 26 
London, 5.W.1, at ~ D480/535A. € 
2 April 15, 1954 


Lane 


SAVES YOU £.s. d. 


You are cordially invited to test our range of 
High Quality amplifiers by bringin: ‘sees 
your discarded records. We can confidently 
recommend the following—available by 
return post from our stocks of high-quality 
components : 


CONNOISSEUR 
3-spd. Deck 


GOODMANS SPEAKERS 
Axiom 150 Mk. 2 
Audiom 60 
Axiom 10! 
Axiom 102 


batty * geae SPEAKERS 
12.CS 


421 17 


Golden 10 C.S.B 
Super 5 and 8 CS/AL 
Bronze |0in. 

Bronze Bin. 

W .B.H.F.1012 10in 


PICKUPS 
ACOS HGP39 (Sed. or L.P.) each 
DECCA XMS, Magnetic 
HEADS, LP, 78 & H 
B.S.R. 
GU4/XMS Heads (2) 
COLLARO 
3-speed Transcription 
As above with Studio Pickup 
GARRARD 
RC75A (less head) (when available) €13 8 
! 
1 


£13 
cis 


RCB8O (when available) €15 11 © 

TA/AC a7 1 ! 
We recommend the new CHANCERY 3-pin 
Xtal pickup heads to suit Decca or Garrard arms 
Price 33/4. Excellent results may be obtained in 
conjunction with any of our amplifiers. 


NUSOUND AMPLIFIERS 
“* Sovereign *’ 10 watts with remote 
control unit. 
“Major ”’ 84 watts 
control unit 
* Domestic ’ 


4746 0 0 
with remote 
£17 10 


44 watts cil to 


HIGH FIDELITY FEEDERS 

Variable Selectivity, 3-Band £16 10 
Superhet, L.M.S 412 14 
S/H. Pre-set, 3-Station “a 4 
T.R.F. Pre-Set, 3-Station a7 0 
N.S.P. Precision Scratch Filter aw 


NUSOUND PRODUCTS LTD. 
Dept. W.4.) 136 WARDOUR STREET, LONDON 
w.! Tel. : GERrard 8845 
Hours of business : 9 a.m.—5.30 p.m 
Saturdays 9 a.m.—I p.m. 


6d. Scamp for leaflets of our products and second 
hand or discontinued bargain list. 


©) METERS 


FOR WORKSHOP AND LABORATORY 


test 
paired and calibrated, all types 


10 000 


Electrical instruments re- 

and makes, ammeters, volt- 

meters, ohmmeters, OC/AC 

multirange meters, etc., meters 

converted and rescaled to speci- 

fication. Quick service for 
industry 


THE ELECTRICAL INSTRUMENT 
REPAIR SERVICE 


329 Kilburn Lane, London, W.9. Tel. LAD 4168 


162 


SITUATIONS VACANT 
ZCHNICIANS required for laboratory and 
inspection duties in connection with de sign 
of quartz and synthetic crystals and associated 
circuits; applicants should be between 24 and 
55 years of age and preferabiy have had some 
industrial or services experier radio 
nigues; salary £500 to £700 
poncens upon qualifications 
he position is tenable in 
shire and is on the established sta 
contributory pension fund and usual 
ditions.—Applicants are invited write to Box 
30, Dorland Advertising, Ltd., 18-20, Regent 
&t., London, 8.W.1, giving Barth ulars of 
their qualifications, experience and age 2334 
EPUTY chief mechanical inspector required 
by world-famous manufacturer 
and radar equipments in the Home 
this is @ responsible appointment and 
tions can only be considered from first-class 
men of good education and technical qualifi- 
cations, possessing a sound knowledge of light 
engineering as applied to the manufacture of 
electronic equipment saguzarst with machine 
essential and 
controling @ 
organisation, 
and pensionable 
App ications, which will 
j addressed 


should be 
IAA 2547 


{ 


ff status with 
staff con- 


approved 
this appointment is per 
with good prospects 
be treated in confider 
to Box 5550, quoting nel 


LECTRON microscope Engineer required 
preferably graduate | i engineer 
to operate from headquarter 
stallation and regu 
btron microscope 
Western Europe. Apy 
Practical aptitude for 
physics maintenance i 
with technical enquirie ale 
correspondence and personal 
microscope iser Experience 
microscopy an asset it not es 
tiie education and practical 
ground otherwise suitable. State age 
complete detail education experience 
languages, and salary required.-Box 3790 
{2590 
hanical 
Grade 
organ 
sector 
repair 


naneat 


matter 


mtact with 


AR Office Assistant Mer 

Engineeri: (Recruitment 
Professional) at nington, Salop, to 
ise, control supervise a Workshor 
capers 50 to ) civilians enga 
anc calibration 
test equipment I 

£960 (Provincial) 
British of British pare: i Corporate 
members of the In a ¢ Electrical 
gineers or have exempt 
Sections A and B membership exami- 
nation, possess a Engineering 
degree Starting rding to 
age, qualificatk Annual 
increments 
Posts temporary 
Application form 
from M.L.N.S 

(K), Almack 
5.W.1 

N Electronic Engineer 

nationally known manulacturer 
ing machines to undertake specialised 
training service engineers who are 
ployed by the Company The successful 
cant would be required to live in Hertfordshire 
as he would normally be based at the Train 
ing School which is established that county 
Applicants should have served recognised 
apprenticeship in electrical or 
gineering and hould Lahm y 
Eigher National Certific 
have worked for some 
or the servicing of 
age limit 24/350 years The commencing salary 
will be according to experience and qualifica 
tions held but not than £500 per annum; 
full staff conditions sly with sick pay 
and contributory pension scheme 
strict confidence stating age, qualifications 
experience to Box 3755 


SITUATIONS WANTED 

NGINEER 0) year experi enced 
tions, tran mi ter 

ings; five years ro app 

tion, surve and and. marine 

home abroad Box 552 
HIEF mech. en ecutiv 44 

radio \ ! at a 

sign, development Prod 

methods, product inspection 

Box 3629 

ty aa Sales M.8.M.A., with 
background |r dio ist eeks 

to tougher a gnment r 

rescue moribund 

age 35; efficient 

modern methods 


ged on 


Sea Lin 
and 


e development 
control equipment 


wide 


MORLEY TRANSFORMERS——— 
QUALITY P.?.0.'P. TRANS. 20w., 
fection low leakage windings 
leakage tnd O75H., Bec and | 
indiv. requirements. Shrouded and ter ry 

2) ens. L.F. CHOKES, 
nA., 10/6. 20H. 150 ~ 
ation Trana., 25 nee ) 
10/6. MAINS TRANS 
0 mA. 5 ¥ a 

v. ly a. Bor. Trans 
Quotations for specials and rewinds, Part Pr. & F 


super Aileo 
prim 


bovust 


Wiretess Worip 


appiuca- | 


electron | 


INTERESTED IN F.M.? 


Component Specialists sees Broadcasting started 
Can supply all the parts for the 
F. M. FEEDER UNIT 


(Amos & Johnstone, 1952-1953 Sept 
Send 2/- for “W.W."’ Booklet, Price List, 
and Schematic Wiring and Layout 

Drawing. 
Also for details of their New Mailing 
List Scheme. 


H. L. SMITH & CO. LTD. 
287/289 EDGWARE ROAD, LONDON, W.2 
Telephone: Paddington 589! 

Hours 9 till 6 (Thursday, | o'clock) 

Near Edgware Road Stations, Metropolitan & Baker!o« 


Issues) 


scheme | 


2, PAWSONS RD. W. CROYDON, THO 1665 


TELEVISION 


for ‘Fringe’ and Long distance 
viewers is vastly improved with the 
SPENCER-WEST type AC/3 Pre-Ampli- 
fier. The specification includes a first 
stage neutralised triode cathode coupled 
to a grounded grid triode. The optimum 
arrangement for best noise factor.’ 
Self-contained power supply unit com- 
plete with correctly adjusted interference 
filter. Price complete, 10 gns. from your 
dealer or direct. Leaflets, etc., on request 
RECEIVER CONVERSION TO 
NEW CHANNELS 

The type AC/4 Converter units for perfect 
simple conversion. Price complete with 
5 valves and self-contained power unit, 
etc 1S gns. Available for Brighton 
booster on London receivers (type 
AC/4KL) and all other conversions 
Leaflets on request 


SPENCER-WEST 
QUAY WORKS, 
GT. YARMOUTH 


Phone: Gt. Yarmouth 3009. 


WATERLOO RADIO 

METAL RECTIFIERS. Bridge, 2 Amp. 11/3, 3 Amy 

rikMbrOmMiRd tor ‘vee with stone reeks. Toy 
200-250V 50~A.0. to charge 6 or 12 Volts at 1 


aw «AVE 282 3 Amps ieee” | 5 weg 6, po 


t 2 
input RMI 

a A 3/9. -_ eek as. RMS, 125mA 5/8 

RM4, 250V A.C. in. 275mA, for TV 15/6, poet 6a 


Overseas enquiries invited 


35 TENISON WAY, LONDON, S.E.! 


Chaoate, Cavceo and 
made to 
the Radio 
Industry 
STAR METAL PLATE WORKS 


74 CHURCH R BARNES. S$ W13 
Tel: RIV 66734 


otal fittings 


for 
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SITUATIONS ay de | 
ETIRED R.N. officer, age 43. 21 vears radio 
branch, seeks position home or abroad 
service. anything onsidered, competent 
rator; suggestions welcomed.—Box 5548 a 
2 


E BCTRICAL 
M.Brit.1.R E. h 
at pani in South A a, desires senior com: 
administrative position in industry 
Canada; background includes wide 
broadcast and telegraphy trans- 
receiving equipment and audio- 
sales, installation, gen- 
Box 3294 [2490 
TECHNICAL TRAINING 
ITY & GUILDS (Electrical, etc.) on “ No 
Pass-No Fee’’ terms; over 95% successes; 
f ls of podera courses in all 
P 1 Technology, send = our 
handbook —-free and post free 
(Dept. 388A). 29, Wright’s Lane, 
ws oll 
TUITION 
NTave d succeeds like success! What we 
ave done a thousand times we can do again 
ou—see the B.N.R.S. advt.. page 66. (0172 
Ween operating; attendance and posta! 
urses.—Stamp for reply to Manager, The 
ess School, Manor Gdns pndon, 


F% UI I TIME courses for 
3.L.1. Telecommunications, 
t Cert. and B.Sc.(Eng.); prospectus free 
ai College fu fOlll 
EARN it as 
equipment 
rad television, et« 


management 


ca 


you do it We provide practical 
ombined with instruction in 
Write for full details to 
E.M.1. Institutes, Dept. WW47, 43, Grove Park 
Rd., London, W.4 0179 
, EE the World as a Radio Officer, short train- 
g period, low fees; scholarships, et« 
table ; boarding and day students; send 2d 
r for prospectus.— Wireless College, Colwyn 


M.1I.Mech.E A.M.Brit.1.R.E., 
j et on no pass—no 
successes; for details of exams 
irses in all branches of engineering, 
write for 144-page handbook 
I {Dept 387B). 29, Wright's 
London, 
¥ Y & Radio,—A.M.Brit.LR.E., 
Guilds, R.T.E.B. Cert., etc 
t no fee terms. Over 95% successes. De- 
ta of Exams., & Home Training Courses in al 
branches of radio & T/V, write for 144-page 
book—free B.1.E.T (Dept. 387A) 29, 
ht’s Lane, London, W.£ foli6 
IRELESS telegraphy Merchant Navy offers 
to youths 16 upwards 
icrative positions as 
ritish School of Telegraphy, 
3.W.9 (Est. 1906) Recognised by y 
Education. Moderate fees. Modern equipment 
postal courses in theory of Wireless Tele- 
phy for P.M.G. Certs. afd Amateur Trans- 
mitting Licence 0124 
“HE inetitete of Practical Radio Engineers 
ailable home study courses in every 
adio and televi ~ engineering 
ising in the practica aining of appren- 
in the retail trade enrolments limited. fees 
rate.—The Syllabus of Instructiona 
obtained post free from the r 
Pairfie House, 20, Pairfield Rd. 
London. N.8 0088 
: Brochure giving details of home study 
trainin in radio, television, ard al 
branches of electronics; courses for the hobby 
enthusiast or for those aiming at th 
A.M.Brit.I.R.E., City and Guilds Telecommuni- 
ations, R.T.E.B., and other professional exam- 
inations; train with the college operated by 
largest electronic organization 
fees.—Write to E.M.I. Institutes, 
m, Dept. WW28, 43, Grove Park 
4 {0001 


ass 


‘London 
BOOKS, 
U 8. Signal 
nearly all 
1s for prices 
OOKLETS 
and Prisms 
Govt. optical 
Rayleigh Rd., Hutton, Brentwood. Essex 
| E, technical publications, 5,500 
ment Peaks for Superheterodynes, 5/9 
Engineer,” 


INSTRUCTIONS, ETc. 

Corps Technical Manuals 
American om lio equipments 
Box 3628 
How to 


Use Ex-Govt 


constructing TV aerial strength 
sample copy The Practical Radio 
quarterly publication of the Institute 
: membership and examination data, 1/- 
Sex LP.R.E.. 20, Pairfield Rd., London, N.& 


0089 
BOOKS WANTE® 
Wireless World February 
price considered.—Box 3472 
36 


2527 


V JANTED 


1953; any 


Here is the N.E.A.L. 
INTERCOM. ADAPTOR 


Fitted to your Kadio or Amp. gives you 
two-way talk between Main and Ext 
Sneakers Ideal for Baby Listening 
Offices, et Used as Speaker | 
»| provides Mains only— Ext. only, 
Supplied as complete kit— 
eady built, 37 
Descriptive leaflet 8.A.B. please 
N.E.A.L. Acoustics, Ltd., Court Street, 
Leamington Spa. Warwickshire 


1954 WireLess WorLp 


PLEA a aa aaa? 


§ Introducing the :— 


; TYANA TRIPLE THREE 


Se ge am 


This infant prodigy, youngest son of our sales r, shows 
forethought beyond his years. Yet Daddy should tell him 
there’s more than a pennyworth of megohms in “ Symite” 
high tension tubing. For instance, under normal conditions 
the insulation resistance measured with surface /1* length, in 


SMALL SOLDERING IRON 


Complete with detachable BENCH 
STAND 19/ 6 


The smallest high-power soldering iron. 
Longn only Shin. ; adjustable long bit dia. 

3/16; mains voltages 100/110, 220, 
230/250 


The “STANDARD” 


Popular Soldering Iron 


—_ 
now reduced to /4/iI 
Replacement Elements and Bits for both types 
always available. 
KENROY LIMITED 
152/297 UPPER ST., ete 
LON DON, 
Telephone : Canonbury an. 4663 
PLP ae aaa aoa aD a aaa aD? 


= Reg. Design, 3 
———) No 867884 
MAKE SOLDERING A PLEASURE 


PLP OD aaa aa DP aaa ao Dao? aoD ao DID? 


parallel with volume /1” length is 10° megohms 


SYMITE— 


standard super sihoone elastomer 
tropical and high sleeving, for 
temp., cutetand- temps. up te 
ng resistance to 180°C; high ten 
sbrasion, will not sion slee ving mid 
crack or tear with } m.m bore 

and imm, wall 

besides std sizes 


FLEXIBLE INSULATION BY 


ox iF Symons & é, A Lid 


SYMEL — 


Z & | AERO SERVICES LTD., 
19, Buckingham Street, London, W.C.2 
Tel. TRAfalger 2371/2 
For the supply of Components, Valves, Elect- 
onic and Aircraft Equipment, Test Sets and 
Instruments 
% Among others SCR..., BC..., TS..., and 
1E... Series of Equipment * 


including AMPLIFIERS ranging from 10 to 60 watte 
battery and mains. Projection Horns, Microphones 
gram turntables and many oher iteme. Good second 
hand condition and working order. In addition i 

Public Address, suitable for Sports Clubs, Playing Fiel« is, 
also for indoor as well as outdoor emplo yinent For 
full details of apparatusand prices write t« 


BENNETT WILLIAMS (ADVERTISING) LTD. 


|Comprehensive PUBLIC ADDRESS Equipment for sale | 


We urgently require American Equipment. 


BARGAIN PRICE OFFER 


Box. No. 298, 15a Westgate, Bradford 


Ly 


ADVISORY 
SERVICE 


If you have an elec- 
trical insulat.on pro- 
hiem, send it to us 
Our experts will be 
pleased to advise you 


MALVYN ENGINEERING WORKS 


——Precision 


Manufacturers of: Chassis, 
Pressings, Machined Components, 
Wiring and Mechanical Assemblies 

to specification. 
Single and Production Quantities, Enqubbies Invited 


100 PARK ROAD, WARE, HERTS. 
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CLASSIFIED—-—— 
ADVERTISEMENTS 


Use this Form for your Sales and Wants 
UNISELECTORS 


PLUGS—SOCKETS, etc. — ‘ To ** Wireless World "' Classified Advertisements Dept 


Dorset House, Stamford Street, London, S.E | 
HE 


PLEASE INSERT THE ADVERTISEMENT 
co INDICATED ON FORM BELOW 
RATE: 7)- 
P.0. TYPE RELAYS TO YOUR SPECIFICATION 


FOR TWO LINES, 3/6 EVERY ADDI- 
TIONAL LINE. AVERAGE SIX WORDS PER LINE. 

SWITCHBOARD EQUIPMENT 

SEND ALL YOUR ENQUIRIES TO 


NAME AND ADDRESS TO BE INCLUDED IN CHARGE iF 
USED IN ADVERTISEMENT 
19} KENSAL BOSS. LONDON, W.10 
. 0666 


SPECIAL ITEM THIS MONTH: 


HAND 
GENERATORS 


(PLESS2Y TYPE ‘C’) 


Box No. if required add 2 words plus |/- 
Cheques etc., payable to Iliffe & Sons Led., crossed & Co 
PRESS DATE: MONDAY, MARCH 29th 
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THE WORLD’S GREATEST BOOKSHOP 
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* FOR BOOKS? 

All the Books available on day of publication. 
Secondhand and rare Books on every subject. 
Stock of over three millions volumes. 
Subscriptions taken for magazines. 

Foyles have depts. for Gramophone Records, 
Handicraft Materials, Stationery, Music. 
119-125 CHARING CROSS ROAD, LONDON, W.C.2 
Gerrard 5660 (16 lines) $e Open 9-6 (Thurs. 9-7) 
Nearest Station: Tottenham Court Road 


TTC 


Please write in BLOCK LETTERS with ball 
pen or pencil. 


PTUCCUE CUCL LULL 


NAME 


ADDRESS 


NUMBER OF INSERTIONS REMITTANCE VALUE 
REQUIRED £ : ; ENC. 
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LEADERSHIP IN CONDENSERS 


Fit choice for the fineat 


Specialisation breeds experience — and long experience is the 


prime requisite for leadership. ‘T.C.C. leadership in condensers is 
evidenced by their continual choice for the most elaborate equipment, 
where consistent reliability and long life are essential elements. 
Ever since 1906 — long before radio became a practical proposition 

T.C.C. Condensers have been in service in a wide variety of 
electrical applications. New types are constantly being developed 
to meet new requirements and the reputation so long 
established is jealously guarded. Specialisation for 48 years 


| 


brings its own reward. 


Visit us at Stand 17, R.E.C.M.F. Exhibition 
THE TELEGRAPH CONDENSER CO. LTD 


RADIO DIVISION + NORTH ACTON + LONDON «: W3 =< Tel: ACORN 0061 
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WORLD'S FINEST SOLDER 


Leading manufacturers of elec- 
trical equipment in over 50 
different countries have chosen 
Ersin Multicore Solder for 
joints on a wide variety of 
equipment. The 3 cores con- 
tain Ersin Flux, a high-grade 
rosin which has been subjected 
to a complex chemical process. 
This in no way affects the 
naturally non-corrosive properties of the rosin, but increases 
its fluxing action so that it prevents oxidation during soldering 
as well as cleaning the surfaces to be joined. Breaks in the 
flux stream are avoided by the 3-core construction and dry 
or H.R. joints are therefore eliminated. Quicker and more 
reliable precision soldering is possible at the same time 
allowing, considerable savings in material and labour costs. 
Approved by A.1.D., A.R.B. and G.P.O. Fully meets U.S. 
Federal specifications. Available in 2 flux percentages. 


ALLOYS made in all the usual Tin/Lead alloys as follows 
60/40, 50/50, 45/55, 40/60, 30/70, 20/80, other alloys made to 
special order. 


SPECIAL HIGH & LOW MELTING POINT SOLDERS 


Ersin Multicore is available in the following special alloys, 
all containing 3 cores of Ersin Flux : 

Type T.L.C. Melting Point 145°C 

Type L.M.P. Melting Point 179°C Avoids ‘pick-up’ of 
silver when soldering ceramics 

P.T. Melting Point 232°C. When lead-free solder is required 
COMSOL. Melting Point 296°C Extra high melting point 
soft solder. 


GAUGES Ersin Multicore Solder is made as standard for 
a use in re between 10-34 s.w.g. as follows: 10, 
, 14, 16, 18, 19, 20, 22, 24, 26, 28, 30, 32 and 34 s.w.g. 


FLUXES Ersin Multicore 3-core Solder is supplied in 2 
flux percentages and in the following flux types : 

N Flux contains Pentacol. Unless otherwise ordered, all 
Ersin Multicore Solder is supplied with this type of flux. 
3E FLUX. The original Ersin Flux formulation. Has been 
supplied for more than 14 years. 

R2 and R3 FLUXES. Halide and Chloride free fluxes for 
modern production soldering processes calling for this type 
L FLUX. Suitable for high-speed machines and particularly 
Lamp production. 

2L FLUX. As Type L, but with only 2.2 per cent. flux content. 
TYPE 362 FLUX. Extremely fast. A.I.D. approved flux 
Latest Multicore development, 


if you are unable to visit us you 
will be interested in these extracts 
from our pages in the catalogue. 

On the left is part of the 
manufacturers’ section; on the 


right are some of our retail lines. 
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FOR ELECTRONIC ENTHUSIASTS, 
SERVICE ENGINEERS AND HANDYMEN 


con et he i 
for 200 average joints. 
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TAPE SoubeR can 
PRICE 1 (SUBJECT) 
No flux required ; melts with a match. 
Also supplied to manufacturers with or 
without flux cores on 34 Ib. reels, widths 


‘joining metals, Supplied to manufac-. 
turers in 3 alloys, 9 gauges on 7-Ib. reels. 


MULTIGORE SOLDERS LTD. 


MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS (BOXMOOR 3636) 


